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CHAPTER 1
POLICIES

A. Introduction

The calibration services of the National Institute of Standards and Technology (NIST) are designed to help
the makers and users of precision instruments achieve the highest possible levels of measurement quality and
productivity. The services listed in this Fee Schedule constitute the highest order of calibration services
available in the United States. They directly link a customer’s precision equipment or transfer standards to
national and international measurement standards. These services are offered to public and private
organizations and individuals alike.

For more specific information, the NIST Calibration Services Users Guide, SP 250, contains data on
uncertainty and other technical references. Copies are available upon request or consult our web site (see
Section L).

B. Types of Calibration Services

e Calibration Services
e  Special Tests
e  Measurement Assurance Programs (MAPs)

NIST provides Calibration Services using well-characterized, stable and predictable measurement processes.
NIST calibrates instruments and devices that are metrologically suitable as reference or transfer standards.

Special Tests are either unique or seldom-performed calibrations or measurements requested by the customer.

Measurement Assurance Programs are quality control programs for calibrating a customer’s entire
measurement system. In a typical MAP, a stable artifact or set of artifacts called transfer standards are first
measured by NIST and then sent to a customer’s laboratory for a series of measurements. The transfer
standards are then returned to NIST for remeasurement, along with the participating laboratory’s results.
NIST reports its comparative findings to the customer and, when necessary, offers guidance on achieving and
maintaining measurement quality. Successful use of a NIST MAP requires that the customer make periodic
measurements of in-house check standards to estimate their measurement process uncertainty and to ensure
that the measurement process remains in a state of statistical control. Unless a laboratory has a measurement
quality assurance program to monitor its own measurement process parameters continuously, there is no
value in participating in a MAP. In fact, NIST recommends that its customers establish and use a
measurement quality assurance program to monitor their measurement parameters, whether or not they
participate in a MAP.

C. Other NIST Measurement Transfer Services

National Voluntary Laboratory Accreditation Program (NVLAP)

NIST does not audit or regulate metrology laboratories as part of MAP or other calibration services.
Calibration laboratories and testing facilities may be accredited by NIST under the National Voluntary
Accreditation Program (NVLAP). The basic procedures and general accreditation requirements of NVLAP
are described in NIST Handbook 150. A participating laboratory may voluntarily take steps to improve or
assess its measurement process. For further information about NVLAP, contact:



National Voluntary Laboratory Accreditation Program (NVLAP) Telephone:  (301) 975-4016

National Institute of Standards and Technology Fax: (301) 926-2884
100 Bureau Drive, Stop 2140 Email: NVLAP@nist.gov
Gaithersburg, MD 20899-2140 Internet: www.ts.nist.gov/nvlap

Standard Reference Materials Group (SRM)

Calibration assistance and alternative paths for traceability are provided by NIST’s Standard Reference
Materials Group. Chemical measurement instruments are not calibrated at NIST, but NIST provides suites of
Standard Reference Materials (SRMs) for the calibration of the instrument by the user. In addition, NIST
provides SRMs for dimensional measurements, thermodynamic property and photometric measurements. For
further information about SRMs, contact:

Standard Reference Materials Group (SRM) Telephone: (301) 975-6776
National Institute of Standards and Technology Fax: (301) 948-3730
100 Bureau Drive, Stop 2322 Email: srminfo@nist.gov
Gaithersburg, MD 20899-2322 Internet: WWW.nist.gov/srm

Standard Reference Data Group (SRD)

Very few calibrations can be conducted without additional quantitative information related to measurement of physical
or chemical properties. NIST develops and publishes evaluated data for technical and scientific applications called
Standard Reference Data. For further information about SRD, contact:

Standard Reference Data Group (SRD) Telephone: (301) 975-2208
National Institute of Standards and Technology Fax: (301) 926-0416
100 Bureau Drive, Stop 2310 Internet: www.nist.gov/srd

Gaithersburg, MD 20899-2310
Weights and Measures Division (W&M)

The NIST Weights and Measures Division (W&M) provides measurement services to State and local governments
responsible for marketplace transactions involving measurements. State weights and measures laboratories provide
alternative sources for calibration services in mass, length, volume, and certain other measurement areas. For further
information contact:

Weights and Measures Division (W&M) Telephone: (301) 975-4004
National Institute of Standards and Technology Fax: (301) 926-0647
100 Bureau Drive, Stop 2600 Email: owm(@hnist.gov
Gaithersburg, MD 20899-2600 Internet: WWW.nist.gov/owm

D. Criteria for Quality Assurance

All the measurement services listed in this document meet rigorous criteria for quality
assurance. Calibration Services and MAPs satisfy the most demanding and explicit
requirements in that they are carried out regularly under pre-established and well-defined
conditions; the measurement processes involved are well-characterized, stable, and statistically
controlled; and quality-control procedures are well-defined and strictly followed.
Furthermore, each Calibration Service or MAP is planned and documented to permit
continuity of service over time.

A Special Test is so designated for one or more of the following reasons: (1) the specific type of calibration
is seldom requested, thus precluding the maintenance of a large statistical base for characterizing the
measurement process; (2) the test request is unique; or (3) the service is still under development—meaning the
measurement or calibration methods are still being perfected, or all quality-control documentation not been
completed.
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E. Fees

NIST recovers the cost of providing calibration services by charging a fee for each calibration performed.
The costs of services are published in the Fee Schedule, which is updated and published annually to reflect
changes in prices and services. Even so, the cost of many services varies according to your exact calibration
specifications; you must therefore provide the technical contact with an exact description of work before
receiving a price quote.

NOTE: Fees for NIST services do not include shipping costs or insurance.

F. Reports of Calibration/Test Results

Reports on calibrations or other services are the property of the customer. Copies are supplied to other
parties only as required by federal law or requested in writing by the customer. The results of calibrations
and tests performed by NIST apply only to the specific instrument or standard at the time of test unless
otherwise clearly stated.

G. Traceability
The International Vocabulary of Basic and General Terms in Metrology (VIM; 1993) defines traceability as:

The property of the result of measurement or the value of a standard whereby it can be related to
stated references, usually national or international standards, through an unbroken chain of
comparisons all having stated uncertainties.

Many government regulations and commercial contracts require regulated organizations or contractors to
verify that the measurements they are “traceable” and to support the claim of traceability by keeping records
that their own measuring equipment has been calibrated by laboratories or testing facilities whose
measurements are part of this “unbroken chain.” The purpose of requiring traceability is to ensure that
measurements are accurate representations of the specific quantity subject to measurement, within the
uncertainty of the measurement.

NIST reports its calibration results, with the measurement values accompanied by the uncertainties associated
with the methods, operators, and environment at NIST. Users of these calibration services will make their
own measurements with the calibrated instruments or artifacts. In addition to the uncertainty indicated by
NIST, other uncertainties are inherent in the instrument, associated with the method or protocol in using the
instrument, with the operator of the instrument, and with the physical environment (pressure, temperature,
humidity, etc.) in which the measurements are made. Thus, the measurements made with the calibrated
instruments or artifacts by organizations outside of NIST have total uncertainty budgets associated with them,
only one component of which is the uncertainty reported to them by NIST.

NIST often receives calls to verify the authenticity of a NIST Report of Test number appearing on another
organization’s report. Although NIST can verify the authenticity of its report numbers, having an authentic
number does not provide complete assurance or evidence that the measurement value provided by another
organization is traceable. Not only should there be an unbroken chain of comparisons, each provided
measurement should be accompanied by a statement of uncertainty associated with farthest link in the chain
from NIST, that is, the last facility providing the measurement value. NIST does not have that information;
only the facilities that provided the measurement values to the customer can provide the associated
uncertainties and describe the traceability chain.

In summary, to adequately establish an audit trail for traceability, a proper calibration result should include:
the assigned value, a stated uncertainty, identification of the standards used in the calibration, and the
specification of any environmental conditions of the calibration where correction factors should be applied, if
the standard or equipment were to be used under different environmental conditions.



NIST does not define nor enforce traceability except in its NVLAP laboratory accreditation program.
Moreover, NIST is not legally required to comply with traceability requirements of other federal agencies;
nor do we determine what must be done to comply with another party’s contract or regulation calling for such
traceability. However, NIST can and does provide technical advice on making measurements consistent with
national standards.

Although NIST supports making the user aware of traceability and provides the user with details as to how
traceability is established, NIST does not allow the prominent display of its name on proprietary products or
in the advertising of them. (See Section J).

H. NIST Policy on Reporting Measurement Uncertainty

To ensure that NIST uncertainty statements are consistent across the organization and with international
practice, NIST policy requires that all NIST measurements be accompanied by statements of uncertainty as
discussed in NIST Technical Note 1297'. That publication is based on the approach to expressing uncertainty
in measurements recommended by the International Committee on Weights and Measures (CIPM)*. That
committee established general rules for evaluating and expressing uncertainty in measurements that are
intended to be applicable to a broad spectrum of measurements. Copies of NIST TN 1297 are available upon
request (see Section L) or on the web site: www.physics.nist.gov/Pubs/guidelines/contents.html.

The American National Standard for Expressing Uncertainty-U.S. Guide to the Expression of Uncertainty of
Measurement (ANSI/NCSL Z540-2-1997) is available from the

NCSL International

2995 Wilderness Place, Suite 107
Boulder, CO 80301-5404
303/440-3339

www.ncsli.org

NIST reports its calibration results with the measurement values accompanied by the uncertainties associated
with the methods, operators, and environment at NIST. Users of these calibration services will make their
own measurements with the calibrated instruments or artifacts. In addition to the uncertainty indicated by
NIST, other uncertainties are inherent in the instrument, associated with the method or protocol in using the
instrument, with the operator of the instrument, and with the physical environment (pressure, temperature,
humidity, etc.) in which the measurements are made. Thus, the measurements made with the calibrated
instruments or artifacts by organizations outside of NIST have total uncertainty budgets associated with them,
only one component of which is the uncertainty reported to them by NIST.

I. NIST Policy Regarding Use of Metric (SI) Units

In accordance with the Metric Conversion Act of 1975 as amended by Section 5164 of the Omnibus Trade
and Competitiveness Act of 1988 and as required by related provisions of the Code of Federal Regulations,
the National Institute of Standards and Technology (NIST) uses the modern metric system of measurement
units (International System of Units—SI) in all publications. When the field of application or the special
needs of users of NIST publication require the use of non-SI units, the values of quantities are first stated in
the SI units and the corresponding values expressed in non-SI units follow in parentheses. Copies of NIST
SP 811° are available upon request (see Section L) or on the web site:
www.physics.nist.gov/Pubs/SP811/sp811.html

'Guideline for Evaluating and Expressing the Uncertainty of NIST Measurement Results, NIST
Technical Note 1297, 1994 Edition.

*Guide to the Expression of Uncertainty in Measurement, International Standards Organization (ISO), 1993
Edition.

3Guide for the Use of the International System of Units (SI), NIST Special Publication 811, 1995 Edition.
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J. Reference to NIST in Advertisements

The NIST measurement/test results or reports shall not be used to indicate or imply that NIST approves,
recommends, or endorses the manufacturer, supplier, or user of any instruments or standards or that NIST in
any way guarantees or predicts the future performance of items after calibration or test. No reference shall be
made to NIST or to reports or results furnished by NIST in any advertising or sales promotions, which would
indicate or imply that NIST approves, recommends, or endorses any proprietary product or proprietary

material.

K. Disclaimer

Commercial products, materials, and instruments, are identified in our communications and documents for
the sole purpose of adequately describing experimental or test procedures. In no event does such
identification imply recommendation or endorsement by NIST of a particular product; nor does it imply that a
named material or instrument is necessarily the best available for the purpose it serves.

L. Questions and Inquires

This Fee Schedule is intended to make the task of selecting and ordering an appropriate calibration service as
quick and easy as possible. Nevertheless, when questions arise, you should contact NIST for immediate

clarification.

General inquires about the NIST calibration services, assistance in determining the availability of services,
and requests for complimentary copies of the Calibration Services Users Guide, the Fee Schedule, Guide for
the International System of Units (SP 811), and Guidelines for Evaluating and Expressing the Uncertainty of
NIST Measurement Results (TN 1297) are to be addressed to:

Calibration Program

National Institute of Standards and Technology
100 Bureau Drive, Stop 2330

Gaithersburg, MD 20899-2330

Telephone: (301) 975-2092

Fax: (301) 869-3548

Email: calibrations@nist.gov
Internet: www.ts.nist.gov/calibrations

For technical questions concerning a specific service, directly contact the NIST staff member responsible for

that calibration area.
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CHAPTER 2

ORDERING INSTRUCTIONS FOR DOMESTIC CUSTOMERS

A. Customer Inquires

General customer inquires for information or clarifications about the NIST calibration services may be
directed as indicated in Section L of Chapter 1.

B. Prearrangements and Scheduling

Services should be arranged in advance, beginning with direct contact with a NIST technical staff member
responsible for the desired service. Use the appropriate technical section of the Users Guide or Fee Schedule
to determine whom to contact. This advance communication may answer your questions, clarify the policies
and procedures briefly described here, and will permit you to schedule a tentative calibration date. Following
the initial communication, you must complete and submit a purchase order and prepare to ship the item
according to the procedures described below or agreed upon with the technical contact. If a calibration is
scheduled far in advance, the item should not be shipped until shortly before the scheduled date; you must
submit the purchase order (complete with the name and number of the desired service) before a firm
calibration date can be assigned. When NIST receives your purchase order and assigns a firm service date,
your order will be confirmed by the technical contact.

C. Purchase Orders

Before you ship an item for calibration, send a purchase order to the address listed in the appropriate
technical section of the Users Guide or Fee Schedule. The purchase order must:

1. State both the name and number of the NIST service (listed in this Fee Schedule as the
“Service ID Number”) being requested. FAILURE TO INCLUDE THE SERVICE ORDER
NUMBER WILL SERIOUSLY IMPEDE SCHEDULING AND SERVICE.

2. Clearly identify the item(s) being send for calibration, including any serial number(s) or model
number(s).

3. Give the name, address, and telephone number of your company’s procurement officer,
purchasing agent or other administrative/financial authority.

4. Give the name, address, and telephone number of your company’s technical contact, if different
from above.

5. List separately the instructions and address for return shipment, insurance, mailing address for
the calibration/test report, and billing address. (Federal or state agency requests for calibration
services should be accompanied by a document authorizing that the cost of the service be billed
to the agency.)

6. Clearly state any special or necessary conditions of test, such as operating frequency or
temperature.

7. Clearly state the customer identification number; i.e., social security number (EIN) for
individuals; tax identification number (TIN) for organizations; or agency location code (ALC)
for government customers.

8. If the calibration or test report is to be handled in a special manner, give instructions on the
purchase order.



NOTE: Receipt of orders by NIST does not imply acceptance of any provisions set forth in the order that are
contrary to the policy, practice, or regulations of NIST or the U.S. Government. In general, NIST will not
sign any affidavits, acknowledgement forms, or other documents that may be required by company policy
governing the procurement of goods and services.

D. Shipping, Insurance, and Risk of Loss

Ship the instrument or standard to the mailing address of the technical group providing the service. Please
take note that the mailing address is not the same for every technical group.

Please adhere rigorously to the following procedures:

1. Ship only items in good repair. Apparatus in disrepair will not be calibrated. If defects are
found after calibration has begun, the procedure will be terminated, a report issued, and a
charge levied for work completed.

2. Use strong, reusable packing materials and containers marked clearly and indelibly on the
outside with the requestor’s name, address and the following notation: REUSABLE
CONTAINER, DO NOT DESTROY.

3. Follow any special shipping procedures given in the technical sections of the Calibration
Services Users Guide, particularly those sections covering radiation and dosimetry
measurements.

4. Insure the shipments to and from NIST and clearly state the method of return shipment. NIST
will not assume liability for loss or damage unless such loss and damage result solely from the
negligence of NIST personnel. If return shipment by parcel post is requested or is suitable,
NIST will prepay the return shipment but will not insure it. When no shipping or insurance
instructions are furnished, NIST will return the shipment by common carrier, collect and
uninsured.

5. Shipments to NIST must be at FOB destinations (customer pays for shipping.)

6. Return shipments are sent FOB origin (customer pays for shipping.)

NOTE: Fees for NIST services do not include shipping cost or insurance.
E. Turnaround Time

Normal turnaround time for NIST calibration services varies greatly—usually from several weeks to several
months depending on the type of service requested, and the service schedule. Some services are only
scheduled once or twice a year with appointments made months in advance of the service date. To avoid
unnecessary scheduling or administrative delays in the calibration process, always make arrangements with
the technical contact for the service you wish to utilize prior to shipping your instrument or artifact to us.

F. Customer Checklist

Please refer to page 11 in this chapter for a Customer Checklist which is intended to assist you in developing
the basic information required to process an order for calibration services at NIST.
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Customer Checklist for Ordering NIST Calibration Services

Information Obtained from NIST Technical Contact

Comments

NIST Contact (name/telephone)

Provide this information on your purchase order (po)

Is the service available?

Please make sure customer’s technical contact discusses
service with NIST technical contact before proceeding.

NIST Service Identification Number

Provide this information on your po

Estimated cost of services

Provide this information on your po

Estimated turnaround time

Many calibration services are batched. Find out when to send
the instrument.

Special instructions

Packaging instructions

Shipping instructions

Other Precautions

Information Supplies by the Customer on Purchase
Order

Purchase order number

Purchase order date

Customer’s tax identification number

Customer’s mailing address

Customer’s billing address

Name, telephone number, fax number, email address of
administrative or procurement contact point at customer’s
location

Name, telephone number, fax number, email address of
technical contact point at customer’s location

Ship-to address (including NIST technical contact name)

Return address (for shipment back to customer)

NIST Service Identification Number

Estimated cost

Shipping terms (no FOB destination on return shipment)

Special instructions from customer’s technical contact

11




CHAPTER 3

SPECIAL INSTRUCTIONS FOR FOREIGN CUSTOMERS

A. Foreign Inquires
Foreign customers should address all inquiries to:

Calibration Program

National Institute of Standards and Technology
100 Bureau Drive, Stop 2330

Gaithersburg, MD 20899-2330

United States of America

Telephone: (301) 975-2092

Fax: (301) 869-3548

Email: calibrations@nist.gov
Internet: www.ts.nist.gov/calibrations

NOTE: Please clearly indicate your city and country on all correspondence so that we
may promptly respond to your request.

B. Ciriteria for Providing Service

Under certain circumstances, NIST is authorized to provide measurement service, including calibration
services, for organizations or individuals located outside the United States. However, the Calibration
Program must review each request for calibration services to determine if services are available to the
requestor’s organization in the requestor’s country. Foreign customers must provide the following
information, in writing, to the Calibration Program (see address above):

1. Identification of the item(s) to be calibrated, including serial and model numbers.

2. A detailed description of the measurements that are needed, or indicate the service identification
number.

3. A description of any special requirement/circumstance that might affect the decision to provide
the service. For example, will adjustments have to be made to the instrument, or will the time
period be restricted in which the device is available for calibration?

4. A complete name and address of the requestor’s organization.

C. Special Instructions

If the request for calibration service is accepted by NIST, the requesting organization will be notified of the
cost of service and will be given the contact information for the NIST technical unit that will perform the
measurements. The requesting organization must then complete the following steps:

1. Contact the NIST technical staff that will perform the service to determine the time schedule.

2. Send a purchase order to the Calibration Program. Provide complete addresses, including
country, for returning the instrument and for mailing the calibration or test report.

3. NIST policy requires prepayment for all NIST calibration services requested by non-U.S.
organizations. Before proceeding with any service(s) we will need a check, money order or a
bank wire transfer. The prepayment must be for the full amount and be drawn on a U.S. bank.
The prepayment methods are as follows:

12
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Money Orders & Prepayment Check

Checks made payable to the National Institute of Standards and Technology (NIST) should
be mailed to:

Calibration Program

National Institute of Standards and Technology
100 Bureau Drive, Stop 2330

Gaithersburg, MD 20899-2330

Bank Wire Transfers

Treas NYC (Account is with the Federal Reserve Bank of New York)
U.S. Dept. of Treasury

FMS-Banking Operations Branch

3700 East West Highway, Room 5A05

Hyattsville, MD 20782

Phone: 001 (202) 874-6617

ABA# 021030004
Account # 13060001
Account Name: TREAS NYC/CTR/BNF=/NIST/AC-13060001

Reference “Calibrations” to enable us to identify your payment. In addition, please be sure
to pay any fees assessed for your bank wire transfers; otherwise, they will deduct it from
your prepayment wire.

PLEASE NOTE: Our account number and name are of critical importance and must be
referenced in order for NIST to be properly credited with your payment. It must appear in the
precise manner shown to allow for the automated processing and classification of the funds
transfer message. In addition, please refer to the NIST invoice number, your purchase order
number, your country, and any other pertinent information that would help us identify you
payment.

This transfer of funds can only be accomplished by your company going through a U.S.
correspondent bank or by having your country’s central bank send a swift telecommunication
system message to the Federal Reserve Bank. Be sure to cover any processing fees your bank
may charge you. Questions on bank wiring can be directed to the NIST Accounts Receivable
Office at (301) 975-3880, email: billing@nist.gov, or fax at (301) 975-8943..

Before shipping the instrument or standard to the appropriate NIST technical unit, you must
arrange with a customs broker for entry of the instrument into the U.S. with transportation to
and from the port of entry to NIST prepaid. Air freight is most satisfactory. Entry bond is
required for instruments not manufactured in the U.S. If arrangements are made with a broker
in the country of origin, that broker should, in turn, have a U.S. customs broker in or near the
port of entry to arrange for the entry of the instrument and its transportation to NIST. Direct
arrangements can be made with customs brokers located in the Washington, DC/Baltimore,
Maryland, metropolitan area or in the Denver, Colorado, area, as appropriate. These brokers
must arrange for transportation to the port of exit after testing/calibration is completed.
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D. Shipping Charges

The calibration costs quoted do not include shipping, insurance, or the services of a customs broker. You
must arrange and pay for these services separately. For your information, NIST currently uses the following
customs brokers:

Gaithersburg, Maryland Boulder, Colorado

Laing International FedEx Trade Networks
P.O. Box 16144 4725 Paris Street, Suite 200
Washington, DC 20041 Denver, CO 80239

Phone: (703) 471-9279 Phone: (303) 371-9550
Fax: (703) 471-8436 Fax: (303) 373-0850

You are not required to use these customs brokers, but may select a broker of your choice.
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CHAPTER 4

DIMENSIONAL MEASUREMENTS

A. Length Measurements
A.1 Gage Blocks

Technical Contacts: Telephone: Email: Mailing Address:
Stacey Biggins (301) 975-3471 stacey.biggins@nist.gov NIST
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov 100 Bureau Drive, Stop 8211

Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.1 Gage Blocks
Service ID Description of Services Fee ($)

Number

10010C Gage Blocks: Set Up Charge, per order 151
10011C Mechanical Comparisons, per Block (100 mm and shorter) 89
10012C Mechanical Comparisons, per Block (over 100 mm) 207
10013C Interferometry, per Block (100 mm and shorter), Maximum 25 Blocks per 246

Order

10014C Interferometry, per Block (over 100 mm), by Special Arrangement At Cost
10015C Non-standard size Gage Blocks, by Special Arrangement At Cost

Fees are subject to change without notice.

A.2 Line Standards

Technical Contact: Telephone: Email: Mailing Address:
William B. Penzes (301) 975-3477 wpenzes@nist.gov NIST
Thomas W. LeBrun (301) 975-4256 thomas.lebrun@nist.gov 100 Bureau Drive, Stop 8212

Gaithersburg, MD 20899-8212

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.2 Line Standards
Service ID Description of Service Fee ($)

Number

10020C Line Standards: Scales, < 1 m (40 inches), 4 Passes 7079
10021C Line Standards: Scales, < 1 m (40 inches), 8 Passes 10902
10022C Line Standards: Stage Micrometer, Per Scale, 30 Intervals, 2 Passes 1185
10023C Line Standards: Stage Micrometer, Per Scale, 30 Intervals, 4 Passes 1497
10024C Line Standards: End Standards, <1 m 7095
10025C Line Standards: Grid Plates, Less than 60 Intervals, 1 D Linear Calibration 11879

Fees are subject to change without notice.
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A.3 Metal Tapes/Scales and Long Length Artifacts

Technical Contacts: Telephone: Email: Mailing Address:
Ronald G. Hartsock (301) 975-3465 rhartsock@nist.gov NIST

100 Bureau Drive, Stop 8211
Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.3 Metal Tapes/Scales and Long Length Artifacts

Service ID Description of Services Fee ($)
Number
10030C Metal Tapes: Surveying, Oil Gaging and General Purpose; Metal Scales At Cost
10040S Special Tests of Surveying Leveling Rods and Long Length Artifacts At Cost

A.4 Other Length Standards

Technical Contacts: Telephone: Email: Mailing Address:
Eric S. Stanfield (301) 975-4882 eric.stanfield@nist.gov ~ NIST
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov 100 Bureau Drive, Stop 8211

Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.4 Other Length Standards

Service ID Description of Services Fee ($)
Number
10050S Special Tests of Length Standards At Cost
A.S5 Sieves
Technical Contacts: Telephone: Email: Mailing Address:
Stacey Biggins (301)975-3471 stacey.biggins@nist.gov NIST
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov 100 Bureau Drive, Stop 8211

Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.5 Sieves

Service ID Description of Services Fee ($)
Number
10060S Special Test of Sieves 170

Fees are subject to change without notice.
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A.6 Algorithms Testing and Evaluation Program for Coordinate Measuring Systems

Technical Contact: Telephone: Email:

Craig M. Shakarji (301) 975-3545 shakarji@nist.gov

Mailing Address:
NIST

100 Bureau Drive, Stop 8260
Gaithersburg, MD 20899-8260

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

A.6 Algorithms Testing and Evaluation Program for Coordinate Measuring Systems

Service ID Description of Services Fee ($)

Number

10070S Special Test of CMS Software: NIST-generated data sets (basic service) 1614

10071S Special Test of CMS Software: NIST-generated data sets (per geometry At Cost
evaluated)

100728 Special Test of CMS Software: NIST-generated data sets, standard level (per 822
geometry evaluated)

10080S Special Test of CMS Software: Customer-generated data sets (basic service) 2134

10081S Special Test of CMS Software: Customer-generated data sets (per geometry At Cost
evaluated)

10082S Special Test of CMS Software: Customer-generated data sets, standard level 881
(per geometry evaluated)

Fees are subject to change without notice.

B. Diameter Measurements

Technical Contacts: Telephone: Email:

Eric S. Stanfield (301) 975-4882 eric.stanfield@nist.gov
(11010S-11060S)

Stacey Biggins

(301) 975-3471 stacey.biggins@nist.gov

(11020C-11021C)
TheodoreDoiron (301) 975-3472  theodore.doiron@nist.gov

Mailing Address:
NIST

100 Bureau Drive, Stop 8211
Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

110108 Special Tests of Cylindrical Diameter Standards (i.e. Plug and Pin Gages): 150

Set Up Charge, per order

110118 Mechanical comparison, per Gage (25 mm and smaller) 87
110128 Interferometry, per Gage (50 mm and smaller) 199
11013S Per Gage (over 50 mm) At Cost
11014S Roundness trace, per trace 160
11020C Measuring Wires for Threads and Gears: Set Up Charge, per order 150
11021C Single Wire, per wire 91
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110308 Special Tests of Spherical Diameter Standards; Balls: Set Up Charge, per 140
order (applies to mechanical comparison and interferometry)

110318 Mechanical Comparison (51 mm or smaller), Average Diameter, per ball, 83
Expanded Uncertainty, U ~+ 89 nmto 115 nm

110328 Mechanical Comparison (over 51 mm), Average Diameter, per ball At Cost

11033S Interferometry (25 mm or smaller) Average Diameter, per ball, Expanded 425
Uncertainty, U ~ = 30 nm

11034S Ball Out-of-Roundness: Least-Squares out-of-Roundness and Polar Plots, 81/per
price per trace (Typically three orthogonal traces for spheres and five traces trace

for CMM calibration spheres)

Special Tests of Internal Diameter Standards: Ring Gages

110408 Plain Ring Gages, per ring 688
11050S Special Tests of Length and Diameter At Cost
11060S Special Tests of Step Gages At Cost

Fees are subject to change without notice.

C. Complex Dimensional Standards

Technical Contacts: Telephone: Email: Mailing Address:

Dennis Everett (12010C-12070S) (301) 975-5272  dennis.everett@nist.gov  NIST

John Stoup (12060S) (301) 975-3476  john.stoup@nist.gov 100 Bureau Drive, Stop 8211
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
API Threaded Plug and Ring Gages

12010C Spec 5, 1.005 inches to 7 5/8 inches 1460
12011C Spec 5, 8 5/8 inches to 20 inches 2334
12012C Buttress Casing, 4 Y4 inches to 9 5/8 inches 1755
12013C Buttress Casing, 10 inches to 13 3/8 inches 2145
12014C Buttress Casing, 16 inches to 20 inches 2300
12015C Line Pipe, 1/8 inch to 6 inches (New) 1460
12016C Line Pipe, 8 inches to 20 inches (New) 1934
12017C Extreme Line Casing, 5 inches to 7 inches (New) 2465
12018C Extreme Line Casing, 5 inches to 7 inches (Used) 926
12019C Extreme Line Casing, 7 7/8 inches to 10 inches (New) 2877
12021C Extreme Line Casing, 7 7/8 inches to 10 inches (Used) 1182
12022C Spec 7 (Rotary), NC 23-NC 61 (New) 1931
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12023C

Spec 7 (Rotary), NC 70 (New)

2108

12024C

Spec 7 (Rotary), 2 3/8 inches to 4 ' inches, Reg. (New)

1934

12025C

Spec 7 (Rotary), 5 % inches to 8 5/8 inches, Reg. (New)

2104

12026C

Spec 7 (Rotary), Any Type (Used)

858

12027C

Spec 11B (Sucker Rods)
P1, P2 Pin Go

P7, P8 Pin Go

B1, B2 Box Go

(NEW)

1007/per
set

12028C

Spec 11B (Sucker Rods)
P1, P2 Pin Go

P7, P8 Pin Go

B1, B2 Box Go

(USED)

508/per
set

12029C

Spec 11B (Sucker Rods)
P3, P4 Pin Cone

B3, B4 Box Cone
(NEW)

1201/per
set

12031C

Spec 11B (Sucker Rods)
P3, P4 Pin Cone

B3, B4 Box Cone
(USED)

465/per
set

12032C

Spec 11B (Sucker Rods)
P5, P6 Pin Cone

BS5, B6 Box Cone
(NEW)

818/per
set

12033C

Spec 11B (Sucker Rods)
P5, P6 Pin

B35, B6 Box Cone
(USED)

425/per
set

120508

Special Test of Threaded Plug and Ring Gages

At Cost

120608

Special Tests of Two-Dimensional Gages

At Cost

12070S

Special Complex Dimensional Test by Prearrangement

At Cost

Fees are subject to change without notice.
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D. Optical Reference Planes and Roundness Standards

Technical Contacts: Telephone: Email: Mailing Address:
Eric S. Stanfield (301) 975-4882 eric.stanfield@nist.gov ~ NIST
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov 100 Bureau Drive, Stop 8211

Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

13010S Special Tests of Optical Reference Planes (Flats): Optical Flat, <152 mm 1207
(6”), Per Surface

130118 Special Tests of Optical Reference Planes (Flats): Optical Flat, 152 mm to 1569
203 mm (8”)

130128 Special Tests of Optical Reference Planes (Flats): Optical Flat, 203 mm to 2056
304 mm

13013S Special Tests of Optical Reference Planes (Flats): Optical Flat, > 304 mm 2573
(127)

13014S Special Tests of Optical Reference Planes (Flats): Three Flat Calibration At Cost

130208 Special Test of Roundness (Sphere and Hemisphere Types) Reversal 1024
Method: Radial Deviations form Best Fit Least-Squares Circle at 360
positions.

13030S Special Tests of Roundness Calibration Specimens At Cost

Fees are subject to change without notice.

E. Angular Measurements

Technical Contacts: Telephone: Email: Mailing Address:
Bryon S. Faust (301) 975-4351 bryon.faust@nist.gov NIST
Theodore Doiron (301) 975-3472  theodore.doiron@nist.gov 100 Bureau Drive, Stop 8211

Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
14010C Angle Gage Blocks: Set Up Charge, per order 154
14011C Angle Block, per block 259
14020S Special Tests of Optical Polygons At Cost
140308 Special Tests of Rotary and Indexing Tables: Every 30° 2025
14031S Special Tests of Rotary and Indexing Tables: (30°, 5°, 1°) Calibration 3961
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14040S Special Tests of Optical Wedges: Fixed-Angle Wedge 707
140418 Special Tests of Optical Wedges: Variable-Angle Wedge At Cost
14050S Special Angular Measurements, by Prearrangement At Cost

Fees are subject to change without notice.

F. Laser Measurements

Technical Contact: Telephone: Email:

Jack Stone

(301) 975-5638 jack.stone@nist.gov

Mailing Address:

100 Bureau Drive, Stop 8211
Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
145108 Laser Frequency/Wavelength, Full Calibration 2233
145118 Quick Check of Frequency at Laboratory Conditions 1175

Fees are subject to change without notice.

G. Surface Texture

Technical Contact: Telephone: Email:
C. Dewey Foreman, Jr. ~ (301) 975-5836 charles.foreman@nist.gov

Mailing Address:

100 Bureau Drive, Stop 8211
Gaithersburg, MD 20899-8211

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
15010C Roughness Calibration Specimens 1296
15030C Step Height Measurements 1296
150408 Surface Roughness and Topography Special Tests At Cost

Fees are subject to change without notice.
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CHAPTER 5

MECHANICAL MEASUREMENTS

A. Hydrometers

Technical Contacts: Telephone: Email:

Sherry Sheckels (301) 975-5940 sherry.sheckels@nist.gov

John D. Wright

(301) 975-5937  john.wright@nist.gov

Mailing Address:
NIST

100 Bureau Drive, Stop 8361
Gaithersburg, MD 20899-8361

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID
Number

Description of Services

Fee ($)

16010C

Reference Standard Hydrometers

2000

160208

Hydrometers Special Tests

At Cost

Fees are subject to change without notice.

B. Volume and Density

Technical Contacts: Telephone: Email:

Sherry Sheckels (301) 975-5940  sherry.sheckels@nist.gov

John D. Wright

(301) 975-5937  john.wright@nist.gov

Mailing Address:

NIST

100 Bureau Drive, Stop 8361
Gaithersburg, MD 20899-8361

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
17010C Volume Standards 2000
17020C Volume Standards > 380 L, 2 points 3001
17030C Volume Standards > 380 L, 5 points 6001
170408 Volume Special Tests At Cost

Fees are subject to change without notice.
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C. Flow Measurements

Technical Contacts: Telephone: Email

Gina Kline

(301) 975-4813 gina.kline@nist.gov

(Gas Flow and Hydrocarbon Flow)

John D. Wright

(301) 975-5937  john.wright@nist.gov

(Gas Flow and Water Flow)

Sherry Sheckels (301) 975-5940  sherry.sheckels@nist.gov

(Hydrocarbon

Flow)

Mailing Address:
NIST

100 Bureau Drive, Stop 8361
Gaithersburg, MD 20899-8361

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number
18010C Gas Flow Meters 4500
18020C Water Flow Meters 4521
18030C Hydrocarbon Flow Meters 5499
18040C Transfer Standards At Cost
18050S Gas Flow Special Tests At Cost
18060S Water Flow Special Tests At Cost
18070S Hydrocarbon Liquid Flow Special Tests At Cost

Fees are subject to change without notice.

See 30063S Special Tests for Low-Gas-Flow Instrumentation

D. Flow Measurements at Cryogenic Temperatures

Technical Contact: Telephone: Email Mailing Address:

Michael Lewis (303) 497-3458 mlewis@boulder.nist.gov NIST

Fax: (303)497-5224

325 Broadway, MC 838.09
Boulder, CO 80305-3328

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
18800S Special Tests of Cryogenic Liquid Flow At Cost
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E. Air Speed Measurements

Technical Contacts: Telephone: Email: Mailing Address:
J. Michael Hall (301) 975-5947  j.hall@nist.gov NIST
John D. Wright (301) 975-5937 john.wright@nist.gov 100 Bureau Drive, Stop 8361

Gaithersburg, MD 20899-8361

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
19010C High Air Speed Instruments 1.3 m/s to 67 m/s (3 mph to 150 mph) 1701
19020C Low Air Speed Instruments 0.3 m/s to 10.2 m/s (15 fpm to 2,000 fpm) 1701
190308 High Air Speed special Tests At Cost
190408 Low Air Speed Special Tests At Cost

Fees are subject to change without notice.
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F. Mass Standards

Technical Contacts: Telephone: Email: Mailing Address:
Jerry G. Keller (301) 975-4218 jerry.keller@nist.gov NIST
Zeina J. Jabbour (301) 975-4468 zeina.jabbour@nist.gov 100 Bureau Drive, Stop 8221

Gaithersburg, MD 20899-8221

Administrative and Logistics:
Jayson Diggs (301) 975-6624  jayson.diggs@nist.gov
Fax: (301)417-0514

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

22010C Weight Set (1 mg to 100 g) 10126
22020C Weight Set (1 mg to 1 kg) 11717
22030C Weight Set (2 kg to 30 kg) 5004
22040C Single Weights (1 mg to 1 kg) 1287
22060C Single Weights (2 kg to 30 kg) 1627
22080C Single Weights (> 30 kg to 1200 kg, 2 double substitution weighings) At Cost
22100C Single Weights (> 1200 kg to 30,000 kg) At Cost
22110C Single Weights (> 30 kg to 1200 kg, calibrated in a weighing design) At Cost
22130C Single Weights for Dead Weight Pressure Testers 5.9 kg to 22.7 kg (13 1b to 858

50 1b)

22140C Single Weights for Dead Weight Pressure Testers 22.7 kg (> 50 Ib) At Cost
22150C Single Weights for Dead Weight Pressure Testers 5.9 kg (> 13 1b) 655
221708 Special Mass Measurement Services At Cost

Fees are subject to change without notice.
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G. Force Measurements

Technical Contacts: Telephone: Email:

Rick L. Seifarth (301) 975-6652  ricky.seifarth@nist.gov
Thomas W. Bartel (301) 975-6461 tbartel@nist.gov
Kevin L. Chesnutwood (301) 975-6653

Administrative and Logistics:

Jayson Diggs

(301) 975-6624
Fax: (301)417-0514

Mailing Address:
NIST

100 Bureau Drive, Stop 8222

kchesnutwood@nist.gov ~ Gaithersburg, MD 20899-8222

jayson.diggs@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
23010C Force Transducers to 112 540 N (25 300 1bf) 1 mode 2560
23020C Extra observation 51
23030C Additional bridges 726
23040C Force Transducers to 112 540 N (25 300 1bf) 2 modes 4179
23050C Extra observation 51
23060C Additional bridges 632
23070C Force Transducers 112 540 N to 498 201 N (25 300 Ibf to 112 000 1bf) 1 2941
mode
23080C Extra observation 51
23090C Additional bridges 721
23100C Force Transducers 112 540 N to 498 201 N (25 300 Ibf to 112 000 Ibf) 5708
2 modes
23110C Extra observation 1352
23120C Additional bridges 1594
23130C Force Transducers 498 205 N to 1 334 467 N (112 000 Ibf to 300 000 Ibf) 5878
1 mode
23140C Extra observation 135
23150C Additional bridges 997
23160C Force Transducers 498 205 N to 1 334 467 N (112 000 Ibf to 300 000 Ibf) 9550
2 modes
23170C Extra observation 217
23180C Additional bridges 1793
23190C Force Transducers 1 334 471 N to 4 448 222 N (300 00 Ibfto 1 000 000 Ibf) 7161
23200C Extra observation 150
23210C Additional bridges 1263
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23220C Force Transducers 1 334 471 N to 4 448 222 N (300 00 1bfto 1 000 000 1bf) 11563
2 modes

23230C Extra observation 199

23240C Additional bridges 2255

23250C Force Transducers over 4 448 222 N (1 000 000 Ibf) compression only At Cost

232608 Special Tests of Force Transducers At Cost

Fees are subject to change without notice.

H. Vibration Measurements

Technical Contacts: Telephone: Email:
David J. Evans (301) 975-6637 david.evans@nist.gov
Kari Harper (301) 975-6612  kari.harper@nist.gov

Toni Savoy

(301) 975-6613

Administrative and Logistics:

Annie Sokol

(301) 975-3506
Fax: (301)975-8058

toni.savoy@nist.gov

annie.sokol@nist.gov

Mailing Address:

NIST

100 Bureau Drive, Stop 8220
Gaithersburg, MD 20899-8220

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Freq. Range Peak Accel. Fee ($)

Number

24010C Transducer Sensitivity 2 Hz to 160 Hz 02g,t02g, 2517
24020C Transducer Sensitivity 10 Hz to 3500 Hz 2g,t010g, 4366
24030C Transducer Sensitivity 10 Hz to 10 kHz 2g,t010 g, 7160
240408 Shock Measurement 250 Hzto 10 kHz | 20 g, to 10 000 g, At Cost
240508 Transducer Sensitivity 3 kHz to 20 kHz 4 g, t0 200 g, At Cost
240608 Special Vibration Tests, by Prearrangement At Cost

Fees are subject to change without notice.

I. Acoustic Measurements

Technical Contacts: Telephone: Email: Mailing Address:

Victor Nedzelnitsky (301) 975-6638  vnedzelnitsky@nist.gov  NIST

Randall P. Wagner (301) 975-6619  randall.wagner@nist.gov 100 Bureau Drive, Stop 8221
David J. Evans (301) 975-6637 david.evans@nist.gov Gaithersburg, MD 20899-8221

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
25010C Pressure Response: WE Type 640AA microphones or equivalent (e.g., Tokyo 4392

Riko Type ECL MR103; Bruel & Kjaer Type 4160, Bruel & Kjaer Types 4144

or 4132 with DBO111 adapter), 50 Hz to 10,000 Hz
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Service ID Description of Services Fee ($)

Number

25020C Pressure Response: WE Type 640AA microphones or equivalent (e.g., Tokyo 5298
Riko Type ECL MR103; Bruel & Kjaer Type 4160; Bruel & Kjaer Types 4144
or 4132 with DBO111 adapter), 50 Hz to 20,000 Hz

25030C Pressure Response: Tokyo Riko Type ECL MR112, Bruel & Kjaer Type 4134, 5047
or equivalent half-inch microphones, 50 Hz to 10,000 Hz

25040C Pressure Response: Tokyo Riko Type EC MR112, Bruel & Kjaer Type 4134, or 6346
equivalent half-inch microphones, 50 Hz to 20,000 Hz

25050C Free-Field Response: Tokyo Riko Type ECL MR112, Bruel & Kjaer Types 5265
4133, 4134, 4165, 4166, 4180, or equivalent half-inch microphones, 2,500 Hz to
20,000 Hz

250608 Special Test of Acoustic Devices At Cost

250708 Special Tests of Earphones 4530

Fees are subject to change without notice.

28




CHAPTER 6

THERMODYNAMIC QUANTITIES

A. Pressure Measurements

Technical Contacts: Telephone: Email:
Douglas A. Olson (All Services) (301) 975-2956 dolson@nist.gov
R. Gregory Driver (301) 975-4832 rdriver@nist.gov

(pneumatic gages)
(29010C,29030C, 29035C, 290408S)

Mailing Address:
NIST

100 Bureau Drive, Stop 8364
Gaithersburg, MD 20899-8364

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number
29010C Deadweight Piston Gages 6251
29020C Controlled Clearance Piston Gages At Cost
29030C Pressure Gages and Transducers At Cost
29035C Non-mercurial Barometers and Manometers At Cost
29040S Special Tests of Pressure Gages At Cost

Fees are subject to change without notice.

B. Vacuum, Low Pressure and Leak Measurements

Technical Contacts: Telephone: Email: Mailing Address:

Archie P. Miiller (30010C- (301) 975-5932  archie.miiller@nist.gov  NIST
30025C, 30040S) 100 Bureau Drive, Stop 8364

Patrick J. Abbott (30029C- (301) 975-4838 patrick.abbott@nist.gov  Gaithersburg, MD 20899-8364

30038C, 300508, 30060S-30062C)

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

NOTE: 1 Torr=133.322 Pa

Service ID Description of Services Fee ($)

Number

30010C One Low-Pressure Transducer Absolute or Differential Relative to Vacuum 4208

30011C Additional Transducer (Cost per Unit) 4033

30020C One Differential Low-Pressure Transducer Relative to near Atmospheric 4719
Pressure

30021C Additional Transducers (Cost per Unit) 4231

30025C Piston Gauges versus and Ultrasonic Interferometer Manometer At Cost

30029C Spinning Rotor Gages, below 0.1 Pa, Nitrogen Gas with NIST Controller 3979

30030C Spinning Rotor Gages, below 0.1 Pa, Nitrogen Gas Customer Controller with 3979
IEEE-488

30031C Spinning Rotor Gages, below 0.1 Pa, Additional Gas 4957
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300328 Special Test of Spinning Rotor Gages, Transition Range (above 0.1 Pa) At Cost
30034C Tonization Gages, 10 Pa to 10" Pa, Nitrogen Gas 4448
30035C Tonization Gages, 10” Pa to 10" Pa, Nitrogen Gas 5455
30036C Ionization Gages, 107 Pato 10™ Pa, Nitrogen Gas 6258
30037C Ionization Gages, Additional Filament or Gas for Above Tests At Cost
30038C Ionization Gages, NIST Supplied Gage Tube for Above Tests 303
300408 Special Tests of Low-Pressure Gages At Cost
300508 Special Tests of Vacuum Gages At Cost
300608 Special Tests of Leak Artifacts (10™* mol/s to 10" mol/s) At Cost
30061C Helium Leaks, Primary Calibration (10" mol/s to 10 mol/s) 5533
30062C Helium Leaks, Comparison Calibration (10™" mol/s to 10" mol/s) 4333
30063S Special Tests of Low-Gas-Flow Instruments At Cost

Fees are subject to change without notice.

NOTE: Due to the time and effort required preparing vacuum instrumentation for calibration it is particularly

important that they be known to be in proper operating condition when they are submitted to NIST. Equipment will be
inspected upon receipt and the customer notified of any obvious damage. If the schedule permits, we will cooperate
with the customer’s efforts to repair or replace damaged equipment so that the calibration of their equipment can

proceed. However, concealed damage or operational deficiencies most likely will not be detected before the

instrument is operating on the vacuum system or the calibration has started; in such cases, if the equipment cannot be
calibrated, we will charge 20% of the regular calibration fee for low-pressure transducers and 30% of the

regular fee for spinning rotor and ionization gages.
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C. Laboratory and Industrial-Grade Thermometers

Technical Contact: Telephone: Email: Mailing Address:
C. Dawn Vaughn (301) 975-4822 cvaughn@nist.gov NIST

100 Bureau Drive, Stop 8363
Gaithersburg, MD 20899-8363

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

NOTE: The minimum number of test points per thermometer is two. Fahrenheit ranges are not direct conversions of
the Celsius ranges.

Service ID Description of Services Fee ($)

Number

31010C Laboratory Thermometers (0 °C to 150 °C) (32 °F to 300 °F) 366/pt
31020C Laboratory Thermometers (151 °C to 315 °C) (301 °F to 600 °F) 445/pt
31030C Laboratory Thermometers (316 °C to 550 °C) (601 °F to 1022 °F) 445/pt
31040C Laboratory Thermometers (-1 °C to -110 °C) (31 °F to -166 °F) 445/pt
31050C Laboratory Thermometers (Liquid N,) (-196 °C or -321 °F) 366/pt
31100C Quantity Tests of Liquid-In-Glass Thermometers At Cost
311108 Special Tests of Industrial Platinum Resistance Thermometers, Thermistor 366/pt

Thermometers, Digital Thermometers and Other Types of Thermometers
(0 °C to 150 °C) (32 °F to 300 °F)

311208 Special Tests of Industrial Platinum Resistance Thermometers, Thermistor 445/pt
Thermometers, Digital Thermometers and Other Types of Thermometers
(151 °Cto 315 °C) (301 °F to 600 °F)

311308 Special Tests of Industrial Platinum Resistance Thermometers, Thermistor 445/pt
Thermometers, Digital Thermometers and Other Types of Thermometers
(316 °C to 550 °C) (601 °F to 1022 °F)

311408 Special Tests of Industrial Platinum Resistance Thermometer, Thermistor 445/pt
Thermometers, Digital Thermometers and Other Types of Thermometers
(-1°Cto-110 °C) (31 °F to -166 °F)

311508 Special Tests of Industrial Platinum Resistance Thermometers, Thermistor 366/pt
Thermometers, Digital Thermometers and Other Types of Thermometers
(Liquid Ny) (-196 °C or -321 °F)

311708 Special Tests of Calorimetric Thermometers 1395
311808 Special Test of Beckmann Thermometers 1443
311908 Additional copy of Table from Results of 31110S-31150S at a Later Date 330
312008 Preliminary Examination of Ineligible Thermometer 82
312508 Additional Copy of Report 82
31260S Special Thermometry Services, by Prearrangement At Cost

Fees are subject to change without notice.
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D. Thermocouples, Thermocouple Materials, Thermometer Indicators

Technical Contacts:

Telephone: Email:

Mailing Address:

Christopher W. Meyer (32010C-321508S)

Karen Garrity

(32010C-32101C, 321508)
C. Dawn Vaughn

(301) 975-4825
(301) 975-4818

NIST
100 Bureau Drive, Stop 8363

cmeyer@nist.gov
kgarrity@nist.gov

(301) 975-4822  cvaughn@nist.gov

(32110C-32147C)

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Gaithersburg, MD 20899-8363

COMPARED CALIBRATIONS, TEMPERATURE MEASURED WITH THERMOCOUPLE

Service TC Temp Points Min. Temp. Fee ($)
ID Type Range Length (°C)
Number °C (mm)
32010C S 0 to 1450 1°Corl°F 700 0to 1100 1076
Interv. Table 1450
32020C R 0 to 1450 1°Corl°F 700 0to 1100 1076
Interv. Table 1450
32030C B 0 to 1750 1°Corl°F 1000 0 to 800 1616
Interv. Table 800 to 1100
1450
1750
32031C B 800 to 1750 1°Corl°F 1000 800 to 1100 1076
Interv. Table 1450
1750
32040C E 0 to 1000 4to015 700 0 to 1000 1076
32041C J 0 to 760 4t015 700 0 to 760 1076
32042C K 0to 1100 4t015 700 0to 1100 1076
32043C N 0to 1100 4t015 700 0to 1100 1076
32044C T 0 to 400 4t015 700 0 to 400 1076
32050C Comparison calibration, two point minimum, per point, for all items above 491/pt
32060C Each additional table of results at 1 °C or 1 °F intervals, for type S, R, or B at later date 281
32061C Each additional table of results at 1 °C or 1 °F intervals, for type S, R, or B at time of test 164
32070C Thermocouple materials tested against Pt Thermoelectric standard, 4 to 15 points, 700 mm 1076
minimum lengths
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CALIBRATION AT METAL FREEZING POINTS, MINIMUM TC WIRE DIAMETER 0.4 mm, FREEZING

POINT DETERMINATION AT Au, Ag, Al, AND Zn

Service TC Temp Points Min. Temp. Fee ($)
ID Type Range Length (°C)
Number °C (mm)
32090C S 0 to 1450 Table 1 °C or 1 °F 1000 at freezing 2719
or Interv. And equations points
R to generate table
0to 1100
1450
32091C Type S or T, freezing point determination, per point, two point minimum 957
CALIBRATION OF
DIGITAL THERMOMETER INDICATOR OR PORTABLE POTENTIOMETER
32100C Indicator or Potentiometer, first dial or range 809
32101C Indicator or Potentiometer, each additional dial or range 448

COMPARISON CALIBRATION OF THERMOCOUPLES OR THERMOCOUPLE MATERIALS TESTED
AGAINST Pt THERMOELECTRIC STANDARD, TEMPERATURE MEASURED WITH STANDARD
PLATINUM RESISTANCE THERMOMETER, MINIMUM TC WIRE LENGTH 1.0 M, TWO POINT

MINIMUM

32110C Range -110 °C to 315 °C and Liquid N, (-196 °C) or -166 °F to 600 °F and Liquid N, 524/pt
(-321 °F), Expanded Uncertainty 0.4 °C

32120C 316 °C to 550 °C or 601 °F to 1022 °F, Expanded Uncertainty 0.5 °C 524/pt

Table at one degree intervals for Type T thermocouple for any of the following options: (The cost of the table will
be in addition to the calibration per point covered under fee schedule services numbered 32110C-32120C).

32141C Option 1: Table from -196 °C to + 300°C (-321 °F to +572 °F), calibration points at (-196, 461
-110, 250, +100, +200, +300) °C

32142C Option 2: Table from -196 °C to +100 °C (-321 °F to +212 °F), calibration points at (-196, 461
-110, 250, +50, +100) °C

32143C Option 3: Table from -110 °C to +300 °C (-166 °F to +572 °F), calibration points at (-110, 461
250, +100, +200, +300) °C

32144C Option 4: Table from -110 °C to +100 °C (-166 °F to +212 °F), calibration points at (-110, 461
250, +50, +100) °C

32145C Option 5: Table from 0 °C to 300 °C (32 °F to +572 °F), calibration points at (+100, +200, 461
+300) °C

32146C Option 6: Table from -110 °C to 0 °C (-166 °F to +32 °F), calibration points at (-110, 250) °C 461

32147C Option 7: Table from -196 °C to 0 °C (-321 °F to +32 °F), calibration points at (-196, -110, 461
250) °C

321508 Special Tests of Thermocouples and Thermocouple Materials At Cost

Fees are subject to change without notice.

NOTE: Due to the extra time involved in calibrating sheathed thermocouples, a surcharge of 20% of the cost of
calibrating bare-wire thermocouples will be added to the relevant fees listed above.
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E. Resistance Thermometry

Technical Contacts: Telephone: Email: Mailing Address:

Weston L. Tew (0.65 K to 84 K) (301)975-4811 wtew(@nist.gov NIST

Gregory F. Strouse (301) 975-4803  gstrouse@nist.gov 100 Bureau Drive, Stop 8363
(83K to 962 °C) Gaithersburg, MD 20899-8363

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

33010C Capsule SPRT (13.8 K to 30 °C) e-H, to Ga 9435
33020C Capsule SPRT (13.8 K to 157 °C) e-H, to In 9923
33030C Capsule SPRT (13.8 K to 232 °C) e-H, to Sn 10882
33031C | Capsule SPRT (24.5 K to 30 °C) Ne to Ga 7461
33032C Capsule SPRT (24.5 K to 157 °C) Ne to Ga 7859
33033C Capsule SPRT (24.5 K to 232 °C) Ne to Sn 8819
33040C Capsule SPRT(54 K to 30 °C) 0, to Ga 0624
33050C | Capsule SPRT (54 K to 157 °C) 0, to In 7023
33060S | Capsule SPRT (54 K to 232 °C) 0, to Sn 8619
30065S Capsule SPRT (83 K to 0.01 °C) Ar to TPW At Cost
30070C | Capsule SPRT (83 K to 30 °C) Ar to Ga 6477
33080C Capsule SPRT (83 K to 157 °C) Ar to In 64717
33090C | Capsule SPRT (83 K to 232 °C) Ar to Sn 8251
33100C Capsule SPRT (0 °C to 30 °C) TPW to Ga 2459
33110C | Capsule SPRT (0 °C to 157 °C) TPW to In 2859
33120C Capsule SPRT (0 °C to 232 °C) TPW to Sn 4454
33130C | Capsule SPRT (234 K to 30 °C) Hg to Ga 4529
33140C Rhodium-Iron or Platinum-Cobalt Resistance Thermometers (0.65 K to 24.6 K) 9945
33141C Rhodium-Iron or Platinum-Cobalt Resistance Thermometers (0.65 K to 83.8 K) 12239
33142C n-Type Germanium Resistance Thermometers (0.65 K to 24.6 K) 11238
33150C | Long Stem SPRT (83 K to 0.01 °C) Ar to TPW 3311
33160C | Long Stem SPRT (83 K to 30 °C) Ar to Ga 3897
33170C Long Stem SPRT (83 K to 157 °C) Ar to In 4539
33180C Long Stem SPRT (83 K to 232 °C) Ar to Sn 5093
33190C | Long Stem SPRT (83 K to 420 °C) Ar to Zn 6078
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33200C Long Stem SPRT (83 K to 661 °C) Ar to Al 7121
33210C | Long Stem SPRT (234 K to 30 °C) Hg to Ga 2713
33220C | Long Stem SPRT (234 K to 157 °C) Hg to In 3544
33230C | Long Stem SPRT (234 K to 232 °C) Hg to Sn 4341
33240C | Long Stem SPRT (234 K to 420 °C) Hg to Zn 5262
33250C | Long Stem SPRT (234 K to 661 °C) Hg to Al 6247
33260C Long Stem SPRT (0 °C to 30 °C) TPW to Ga 1311
33270C | Long Stem SPRT (0 °C to 157 °C) TPW to In 1339
33280C Long Stem SPRT (0 °C to 232 °C) TPW to Sn 2491
33290C | Long Stem SPRT (0 °C to 420 °C) TPW to Zn 3289
33300C Long Stem SPRT (0 °C to 661 °C) TPW to Al 4454
33310C Long Stem SPRT (0 °C to 962 °C) TPW to Ag 9045
33320C Additional Copy of Table from Results of 33010C-33310C at Time of Test 108
33330C Additional Copy of Table from Results of 33010C-33310C at a Later Date 324
33340C Minimum Charge for Unsuitable Thermometer 301
333508 Special Tests of Resistance Thermometers At Cost
333558 Special Tests of Cryogenic Resistance Thermometers At Cost
33360S Special Tests of Thermometric Fixed-Point Devices At Cost
33370M | Measurement Assurance Program for Temperature 83 K to 420 °C (Ar to Zn) 21230
33380M | Measurement Assurance Program for Temperature 83 K to 661 °C (Ar to Al) 23401

Fees are subject to change without notice.
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F. Radianc

e Temperature Measurements

Technical Contact: Telephone: Email: Mailing Address:
Charles E. Gibson (301) 975-2329  cgibson@nist.gov NIST

100 Bureau Drive, Stop 8441
Gaithersburg, MD 20899-8441
Fax: (301) 869-5700

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
Calibration reports are issued giving the radiance temperature of the blackbody at 655.3 nm versus
the scale reading, output current, or output voltage
35010C Radiance Temperature Standard, Disappearing Filament Optical Pyrometer 7045
(800 °C to 2400 °C, 4 to 12 points, 1 range)
35020C Radiance Temperature Standard, Disappearing Filament Optical Pyrometers 5087
(each additional range up to 4200 °C, only available with 35010C)
35040C Radiance Temperature Standard, Disappearing Filament Optical Pyrometer 3522

(800 °C to 4200 °C, 1 range 3 or fewer points)

Calibration reports are issued giving the radiance temperature of the lamp at 655.3 nm versus the

lamp current

35050C Radiance Temperature Standard, Tungsten Strip Lamp (800 °C to 2300 °C, 9783
6 to 16 points)

35051C Recalibration of Tungsten Strip Lamp (800 °C to 2300 °C, 6 to 16 points) 8218

35060C Radiance Temperature Standard, Tungsten Strip Lamp (800 °C to 2300 °C, 6261
5 or fewer points)

35061C Recalibration of Tungsten Strip Lamp (800 °C to 2300 °C, 5 or fewer points) 4696

Calibration reports are issued giving the radiance temperature of the reference blackbody at

655.3 nm, 900 nm or 1000 nm versus the display reading, output current, or output voltage
350708 Special Tests of Radiation Thermometers (800 °C to 2700 °C) At Cost
35071C Radiance Temperature Standard, Radiation Thermometer (800 °C to 2700 °C, 7436

6 to 20 points)
35072C Radiance Temperature Standard, Radiation Thermometer (800 °C to 2700 °C, 3914

5 or fewer points)

Calibration reports are issued giving the thermodynamic temperature of the reference blackbody

versus the display reading, output current, or output voltage.

350808 Special Tests of Radiation Thermometers (15 °C to 900 °C) At Cost

35081C Radiance Temperature Standard, Radiation Thermometer (15 °C to 70 °C, 4131
3 points)

35082C Radiance Temperature Standard, Radiation Thermometer (70 °C to 170 °C, 4131
3 points)
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35083C Radiance Temperature Standard, Radiation Thermometer (400 °C to 700 °C, 4131
3 points)

35084C Radiance Temperature Standard, Radiation Thermometer (700 °C to 900 °C, 4131
3 points)

Calibration reports are issued giving the thermodynamic temperature of the reference blackbody
versus the test blackbody source display reading.

350908 Special Tests of Blackbody Sources (15 °C to 900 °C) At Cost

Calibration reports are issued giving heat flux at the sensor surface versus the output voltage.

351008 Special Tests of Radiative Heat Flux Sensors At Cost

35101C Radiative Heat Flux Sensors (1 W/em® to 5 W/cm?, 9 points, Gardon and 3131
Schmidt-Boelter type sensors)

35102C Additional Radiative Heat Flux Sensor (same model as 35101C) 2349

Fees are subject to change without notice.
Calibration Schedule: Requests for calibration services are scheduled after receipt of a purchase order.

G. Humidity Measurements

Technical Contacts: Telephone: Email: Mailing Address:

Peter H. Huang (301) 975-2621 or 2626  phuang@nist.gov NIST

Joseph T. Hodges (301) 975-2605 jhodges@nist.gov 100 Bureau Drive, Stop 8363
Gregory E. Scace (301) 975-2626 gregory.scace@nist.gov  Gaithersburg, MD 20899-8363

Fax: (301) 548-0206

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

36010C | Dew-Point Hygrometers (+25 °C to —15 °C) 5688
36020C Dew-Point Hygrometers (-70 °C to —15 °C) 10803
36030C Electric Hygrometers At Cost
36040C Electrolytic Hygrometers At Cost
36050C Aspirated Hygrometers At Cost
36060C Pneumatic Bridge Hygrometers At Cost
36070S Special Tests of Humidity At Cost

Fees are subject to change without notice.
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CHAPTER 7

OPTICAL RADIATION MEASUREMENTS

A. Photometric Measurements

Technical Contact: Telephone: Email: Mailing Address:
Cameron Miller (301) 975-4713 c.miller@nist.gov NIST

100 Bureau Drive, Stop 8442
Gaithersburg, MD 20899-8442
Fax: (301) 840-8551

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
37010C Luminous Intensity and Color Temperature Standard Lamps 4223
370208 Special Tests for luminous Intensity and Color Temperature of Submitted At Cost
Lamps
37030C Color Temperature Standard Lamps 3429
37040C Each Additional Color Temperature for 37030C 781
370508 Special Tests for Color Temperature of Submitted Lamps At Cost
37060S Special Tests for Total Luminous Flux of Submitted Incandescent Lamps and At Cost
Florescent Lamps
37070C Opal Glass Luminance Coefficient Standards 3037
37080S Special Tests for Submitted Luminance Sources and Transmitting Diffusers At Cost
370908 Special Tests for Photometers, [lluminance Meters and Luminance Meter At Cost
371008 Special Photometric Tests At Cost
371108 Special Tests for Submitted Flashing-Light Photometers At Cost
371208 Special Tests for Color Measuring Instruments for Displays At Cost
371308 Special Tests for Luminous Intensity and Luminous Flux of LEDs At Cost

Fees are subject to change without notice.
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B. Optical Properties of Materials Measurements

Technical Contacts:

David W. Allen
Maria E. Nadal

(38010C-38091S)

Telephone:

Email: Mailing Address:

(301) 975-3680
(301) 975-4632

david.allen@nist.gov NIST

maria.nadal@nist.gov 100 Bureau Drive, Stop 8442
Gaithersburg, MD 20899-8442
Fax: (301) 840-8551

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

38010C Spectral Transmittance Filters (Cobalt Blue Glass) 3676
38020C Spectral Transmittance Filters (Copper Green Glass) 3676
38030C Spectral Transmittance Filters (Carbon Yellow Glass) 3676
38040C Spectral Transmittance Filters (Selenium Orange Glass) 3676
38050C Wavelength Standards (Holmium Oxide Glass) 3025
38051C Wavelength Standards 3025
38060S Special Tests of Spectral Reflectance At Cost
380618 Special Tests of Spectral Transmittance At Cost
38090S Specular Gloss At Cost
380918 Special Test of 0°/45° Surface Color At Cost

Fees are subject to change without notice.

C. Spectroradiometric Measurements

Technical Contacts: Telephone: Email:

Charles E. Gibson

(39010C-39060S)

Jeanne M. Houston

(39071C-39081S)

Thomas C. Larason

(390808, 3908185, 39100S)

George Eppeldauer (39090S)

(301) 975-2329 cgibson@nist.gov

(301) 975-2334  tlarason@nist.gov

(301) 975-2338 geppeldauer@nist.gov

Mailing/Shipping Address:

100 Bureau Drive, Stop 8441
(301) 975-2327 jeanne.houston@nist.gov Gaithersburg, MD 20899-8441
Fax: (301) 869-5700

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

C.1 Spectroradiometric Source Measurements

Service ID
Number

Description of Services

Fee (%)

NIST calibrates and issues a type 30A/T24/13 tungsten strip lamp with a mogul bi-post base.

39010C Spectral Radiance Standard, Tungsten Strip Lamp (225 nm to 2400 nm) (other 13912
spectral ranges are available under no. 39060S)
NIST calibrates customer supplied integrating sphere sources and maps the source aperture.
39020C Spectral Radiance Standard, Integrating Sphere Source (300 nm to 1000 nm in 7668
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25 nm steps)

39021C

Spectral Radiance Standard, Integrating Sphere Source (300 nm to 2400 nm in
25 nm steps)

10799

NIST calibrates and issues an 1000 W, tungsten quartz-halogen lamp mounted in a medium

bi-post base. The calibrations are performed at 50 cm.

39030C Spectral Irradiance Standard, 1000 W Tungsten Quartz-Halogen Lamp (250 nm 10184
to 450 nm)

39031C Recalibration of 1000 W Tungsten Quartz-Halogen Lamp (250 nm to 450 nm) 7117

39032C Spectral Irradiance Standard, 1000 W Tungsten Quartz-Halogen Lamp (350 nm 10184
to 800 nm)

39033C Recalibration of 1000 W Tungsten Quartz-Halogen Lamp (350 nm to 800 nm) 7117

39040C Spectral Irradiance Standard, 1000 W Tungsten Quartz-Halogen Lamp (250 nm 12764
to 1600 nm)

39041C Recalibration of 1000 W Tungsten Quartz-Halogen Lamp (250 nm to 1600 nm) 9697

39045C Spectral Irradiance Standard, 1000 W Tungsten Quartz-Halogen Lamp (250 nm 15032
to 2400 nm)

39046C Recalibration of 1000 W Tungsten Quartz-Halogen Lamp (250 nm to 2400 nm) 12045

NIST calibrates and issues a 30 W deuterium arc lamp mounted in a medium bi-post base.

39050C Spectral Irradiance Standard, 30W Deuterium Arc Lamp (200 nm to 400 nm) 12992

39051C Recalibration of 30 W Deuterium Arc Lamp (200 nm to 400 nm) 9465

39060S Special Tests of Radiometric Sources At Cost

C.2 Spectroradiometric Detector Measurements

39071C UV Silicon Photodiodes 4386

39072C Recalibration of UV Silicon Photodiodes 3341

39073C Visible to NIR Silicon Photodiodes 4479

39074C Recalibration of Visible to NIR Silicon Photodiodes 3341

39075S Special Tests of NIR Photodiodes At Cost

39077C UV to Near-Infrared Silicon Photodiodes (Hamamatsu S2281) 5313

39078C Recalibration of UV to Near-Infrared Silicon Photodiodes (Hamamatsu S1337- 4176
1010BQ or S2281)

39080S Special Tests of Radiometric Detectors At Cost

390818 Special Tests of Photodetector Responsivity Spatial Uniformity At Cost

390908 Special Tests of IR Detectors At Cost

39100S Special Tests of Irradiance Detectors At Cost

Fees are subject to change without notice.

40




D. Radiometric Standards in the Ultraviolet

Standard Detectors in the Far Ultraviolet

Technical Contact: Telephone: Email: Mailing Address:
Robert E. Vest (301) 975-3992  rvest@nist.gov NIST

100 Bureau Drive, Stop 8411
Gaithersburg, MD 20899-8411

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

40510C Detector Standard, Windowless Photodiode (5 nm to 122 nm) 3657
40511C Recalibration of Detector Standard (5 nm to 122 nm) 3293
40520C Detector Standard, Windowless Photodiode (18 nm to 122 nm) 2595
40521C Recalibration of Detector Standard (18 nm to 122 nm) 2232
40530C Detector Standard, Windowless Photodiode (52 nm to 122 nm) 1533
40531C Recalibration of Detector Standard (52 nm to 122 nm) 1171
40540C Uncalibrated Windowless Photodiode 667
40560C Detector Standard, Windowless Photodiode (116 nm to 254 nm) 12188
40561C Recalibration of Detector Standard (116 nm to 254 nm) 1171
40599S Special Tests on Detectors from the Ultraviolet (254 nm) to the Soft X-Ray At Cost

Region (5 nm)

Fees are subject to change without notice.
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E. Laser and Optoelectronic Components Used with Lasers

Technical Contacts: Telephone: Email: Mailing Address:
John H. Lehman (303) 497-3654 lehman@boulder.nist.gov NIST
(CW Laser Radiometry) 325 Broadway, MC 815.01
Paul D. Hale (303) 497-5367 hale@boulder.nist.gov ~ Boulder, CO 80305-3328
(High Speed Measurements)
Christopher L. Cromer (303) 497-5620 cromer@boulder.nist.gov
(Pulsed-Laser Radiometry)
Timothy Drapela (303) 497-5858 drapela@boulder.nist.gov

(Optical Fiber and Component Measurements [other than Fiber Power])

Administrative and Logistics:
Maggie Mills (303) 497-4285 caliopto@boulder.nist.gov

FAX: (303) 497-4286

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number

42110C Laser Power and Energy Meter (or Detector) Calibrations at a Single Standard Wavelength

and Power (See Table 4)

CW Laser Power below 2 Watts 3139
Pulsed Laser Energy (Q-switched YAG) at 1064 nm 3265
CW Laser Power at 1064 nm above 2 Watts and 10.6 um 4079
Pulsed Laser Energy (Excimer) at 248 nm and 193 nm 4166

42111C Same as 42110C, Additional Standard Wavelengths or Powers (See Table 4)

CW Laser Power below 2 Watts 1569
Pulsed Laser Energy (Q-switched YAG) at 1064 nm 2448
CW Laser Power at 1064 nm above 2 Watts and 10.6 um above 1 Watt 3265
Pulsed Laser Energy (Excimer) at 248 nm and 193 nm 3057

42120M Laser Power and Energy Measurement Assurance Program (MAP) At Cost

42130C Optical Fiber Power Meter (or Detectors Used with Lasers) Calibrations at a 2264
Single Standard Wavelength and Connector Type (See Table 5)

42131C Same as 42130C, Additional Standard Wavelengths or Connector Types (See 906
Table 5)

42140M Optical Fiber Power Meter Measurement Assurance Program (MAP) At Cost

42150M Low-Level Laser Measurement Assurance Program (MAP) At Cost

42151C Low-Level Laser Radiometer Calibration At Cost

42155C Calibration Service of Optoelectronic Frequency Response for Combined At Cost
Photodiode/RF Power Sensor Transfer Standards

42160S Special Test for Frequency Response Measurements of Detectors Used with At Cost
Lasers
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421618 Special Test for Impulse Response Measurements of Detectors Used with At Cost
Lasers

421628 Special Test for High Accuracy Laser and Optical Fiber Power Measurements At Cost

42164C Spectral Responsivity Measurements of Laser and Optical Fiber Power Meters 2825
(or Detectors Used with Lasers)

42165S Special Test for Spatial Uniformity of Laser and Optical Fiber Power Meters At Cost
and Detectors Used with Lasers

42166C Calibration for Linearity Measurements of Optical Fiber Power Meters (or At Cost
Detectors Used with Lasers)

42167S Special Test for Linearity Measurements of High-Power Laser Power Meters At Cost
(or Detectors Used with Lasers)

42170S Special Test for General Laser Measurements, by Prearrangement At Cost

42180S Special Test for General Optical Fiber Power Measurements, by At Cost
Prearrangement

421908 Special Test for Optical Fiber and Fiber Component Measurements (other than At Cost
Fiber Power) by Prearrangement

42210C Spectral Responsivity Measurements with Curve Fitting of Laser and Optical 3139

Meters (or Detectors used with Lasers)

Fees are subject to change without notice.
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CHAPTER 8

IONIZING RADIATION MEASUREMENTS

A. Radioactivity Sources

Technical Contacts:

Lisa R. Karam
(All Services)
M.P. Unterweger
(43030C,43040C,
430708, 43090S)
Jeffrey T. Cessna
(43010C, 43020C,
43060C, 43070S)
Lynne Nason
(43030C, 43040C,
430708, 43090S)

Telephone:
(301) 975-5561

(301) 975-5536

(301) 975-5539

(301) 975-5544

Administrative and Logistics:

Jeffrey Cessna

(301) 975-5539

Email:
lisa.karam@pnist.gov

munterweger@nist.gov

jcessna@nist.gov

lynne.nason@nist.gov

jcessna@nist.gov

Mailing Address:
NIST

100 Bureau Drive, Stop 8462
Gaithersburg, MD 20899-8462
Attn: Jeffrey Cessna

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

43010C Gamma-Ray-Emitting Radionuclides in Solution (Half Lives Greater than 15 2300
Days)

43020C Gamma-Ray-Emitting Radionulcides in Solution (Half Lives Less than 15 3849
Days)

43030C Alpha-Particle-Emitting Solid Sources, NIST 2 moc Proportional Counter 1610

43040C | Alpha-Particle-Emitting Solid Sources, NIST 0.8 noc Defined-Solid-Angle 1593
Counter

43050C Alpha-Particle-Emitting Solid Sources, Using Both Counting Systems 3158

43060S Special Tests of Beta-Particle-Emitting Solution Sources, Liquid Scintillation 4713
Counting

43070S Special Tests of Beta-Particle-Emitting Solution Sources, Other Techniques At Cost

43090S Special Tests of Alpha-Particle-Emitting Solid Sources At Cost

Fees are subject to change without notice.
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B. Neutron Sources and Neutron Dosimetry

Technical Contacts:

Telephone: Email:

M. Scott Dewey
(All Services Except 44060C)
Alan K. Thompson

(44060C, 44

(301) 975-4843 mdewey@nist.gov NIST

100S)

Mailing Address:

100 Bureau Drive, Stop 8461
(301) 975-4666  alan.thompson@nist.gov Gaithersburg, MD 20899-8461

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

44010C Radioactive Neutron Sources Emission Rates (10°s™ to 10 °s™) 5109
44020C Radioactive Neutron Sources Emission Rates (10 ®s™ to 10 s 5109
44060C Personnel Protection Instrumentation, Californium Source Bare and Moderated At Cost
44070C Activation Detector Dosimetry, Thermal Neutrons At Cost
44080C Activation Detector Dosimetry, Californium Fission Neutrons At Cost
44090C Activation Detector Dosimetry, U Cavity Fission Sources At Cost
441008 Special Test of Neutron Sources and Dosimeters At Cost

Fees are subject to change without notice.

C. Dosimetry of X-Rays, Gamma-Rays, and Electrons

Technical Contacts:

Telephone: Email:

Stephen M. Seltzer (All Services)

Michael Mitch

(46010C-47040S)
Michelle O’Brien

(301) 975-5552 NIST

(301) 975-5491

s.seltzer@nist.gov
mmitch@nist.gov

(301) 975-2014

(46010C-46050S)

Ronaldo Minniti

(301) 975-5586 ronaldo.minniti@nist.gov

(46010C-46110C)

Heather Chen-Mayer

(46110C)
Christopher G.

(301) 975-5595  heather.chen-mayer@nist.gov

Soares (301) 975-5589  csoares@nist.gov

(47030C-470408S)

Mailing Address:

100 Bureau Drive, Stop 8460
Gaithersburg, MD 20899-8460
michelle.obrien@nist.gov Fax: (301) 869-7682

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

C.1 X-Ray and Gamma-Ray Measuring Instruments

Service ID Description of Services Fee ($)
Number
Air-Kerma (Exposure)
46010C Radiation Detectors—Calibration in “°Co and '*’Cs Gammy-Ray Beams 1708
46011C Radiation Detectors—Calibration in X-Ray Beams (see Tables 6, 7 and 8) 1410
46020C Passive Dosimeters—Irradiation of Up to Six, One Beam Quality at One Set-up 1708
46021C Up to Six Additional Dosimeters at Same Set-up and Beam Quality 1083
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46030S Special Tests of High-Gain Electrometers—Charge Sensitivity, One Set of 1127
Switch Positions, with 46010C/46011C, by Prearrangement

46040S Special Tests of kV Measuring Devices At Cost

46050S Special Tests of X-Ray and Gamma-Ray Measuring Instruments At Cost

Absorbed Dose to Water From *’Co Beam

46110C Radiation Detectors—Calibration in a “°Co Gamma-Ray Beam 2010

C.2 Sealed Gamma-Ray Sources or Beta-Particle Sources, and Measuring Instruments

47010C Gamma-Ray Sources Similar to NIST Standards—*"Co to '*’Cs, Having Air- 3210
Kerma Strengths 10 £Gy m*/h to 1500 Gy m”/h; and '*Ir Sources of the Same
Type Used to Calibrate Reentrant Chamber, Having Air-Kerma Strengths 0.1

4#Gy m*/h to 30 Gy m*/h

47011C Each Additional Gamma-Ray Source of Same Radionuclide 3106

47020C | "I or 'Pd Sources: Seeds Having Air-Kerma Strengths 0.5 £Gy m?/h to 3210
100 £Gy m*/h

47021C Each Additional '*I or '®Pd Source of Same Radionuclide/Design Submitted 3106
with Above

47030C Beta-Particle Source Calibrated for Surface Dose Rate 2089

47035C Beta-Particle Source Calibrated for Radiation Protection 1671

47036C Ionization Chamber Calibrated with Beta-Particle Sources for Radiation 1671
Protection

470408 Special Tests of Gamma-Ray and Beta-Particle Sources At Cost

Fees are subject to change without notice.

D. Dosimetry for High-Dose Applications

Technical Contacts: Telephone: Email: Mailing Address:

Stephen M. Seltzer (301) 975-5552  s.seltzer@nist.gov NIST

Marc D. Desrosiers (301) 975-5639 mdesrosiers@nist.gov 100 Bureau Drive, Stop 8460
James M. Puhl (301) 975-5581  jpuhl@nist.gov Gaithersburg, MD 20899-8460

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number

D.1 Dosimetry of High-Energy Electron Beams

48010M Dose Interpretation of NIST-Packaged Dosimeters Irradiated by Customer— 920
Two Dosimeters

48011M Each Additional Dosimeter 469

48020S Special Tests of Electron-Beam Dosimeters At Cost

D.2 Dosimetry of Photon Beams

49010C Calibration Irradiations of Customer Supplied Dosimeters with “°Co 853
Gamma-Rays
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49020C Dose Interpretation of NIST Transfer Dosimeters Irradiated by Customer, Three 2549
Dosimeters Plus Control(s)

49030C Dose Interpretation of Each NIST Transfer Dosimeter Package in Addition to 623
Those Supplied Under 49020C

490508 Special Measurement Services for Dosimeter Response and Dose Distributions At Cost

Fees are subject to change without notice.
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CHAPTER 9

ELECTROMAGNETIC MEASUREMENTS

A. Resistance Measurements

A.1 DC Resistance Standards and Measurements

Technical Contacts: Telephone: Email:
George R. Jones (301) 975-4225 george.jones@nist.gov
Randolph E. Elmquist (301) 975-6591 relmquist@nist.gov

Administrative and Logistics:

Denise D. Prather (301) 975-4221 dprather@nist.gov

Mailing Address:
NIST

100 Bureau Drive, Stop 8170
Gaithersburg, MD 20899-8170

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

511008 Special Resistance Measurements Services, by Prearrangement At Cost
51110M Measurement Assurance Program for Resistance At Cost
51130C Standard Resistor, Thomas-Type, 1 Q 1796
51131C Standard Resistor, Evanohm Wirewound High Precision, 10 kQ 1683
51132C Standard Resistor, Four-Terminal 0.0001 Q 1893
51133C | Standard Resistor, Four-Terminal 0.001 Q 1614
51134C Standard Resistor, Four-Terminal 0.01 Q 1614
51135C | Standard Resistor, Four-Terminal 0.1 Q 1195
51136C Standard Resistor, Four-Terminal 1 Q 1195
51137C | Standard Resistor, Four-Terminal 10 Q 1195
51138C Standard Resistor, Four-Terminal 100 Q 1195
51139C Standard Resistor, 1 kQ 1588
51140C Standard Resistor, 10 k2 1588
51141C | Standard Resistor, 100 kQ 1588
51142C Standard Resistor, 1 MQ 1866
51143C | Standard Resistor, 10 MQ 2019
51144C | Additional Voltage, 10 MQ 1656
51145C Standard Resistor, 100 MQ 2019
51146C | Additional Voltage, 100 MQ 1656
51147C | Standard Resistor, 1 GQ 2019
51148C | Additional Voltage, 1 GQ 1656
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51149C Standard Resistor, 10 GQ 2576
51150C | Additional Voltage, 10 GQ 2213
51151C | Standard Resistor, 100 GQ 2576
51152C | Additional Voltage, 100 GQ 2213
51153C Standard Resistor, 1 TQ 2716
51154C | Additional Voltage, 1 TQ 2632
51160C Standard Resistor for Current Measurements (Shunts) with all determinations at 2700
300 A or Below, One Range, One Current Level
51161C Standard Resistor for Current Measurements (Shunts), with At Least One 3342
Determination Above 300 A (maximum current 2000 A), One Range, One
Current Level
51162C Standard Resistor for Current Measurements (Shunts), Additional Range of a 1717
Multi-Range Resistor
51163C Standard Resistor for Current Measurements (Shunts), Additional 1717

Determination at Another Current Level

Fees are subject to change without notice.

A.2 High-Voltage Standard Resistors

Technical Contacts: Telephone: Email: Mailing Address:
Ken L. Stricklett (301) 975-3955  kstricklett@nist.gov NIST
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
51210C High-Voltage Standard Resistors At Cost

49


mailto:dprather@nist.gov

A.3 High-Frequency Standard Resistors

Technical Contact: Telephone: Email: Mailing Address:
George M. Free (303) 497-3609 free@boulder.nist.gov NIST

325 Broadway, MC 818.01
Boulder, CO 80305-3328
Administrative and Logistics:
Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov
Fax: (303) 497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
513108 High-Frequency Standard Resistors; Two-Terminal At Cost

B. Impedance Measurements (Except Resistors)
B.1 Low-Frequency Capacitance and Inductance Measurements and Standards

Technical Contacts: Telephone: Email: Mailing Address:

Andrew D. Koffman (301) 975-4518 akoffman@nist.gov NIST
100 Bureau Drive, Stop 8170
Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

521008 Special Four Terminal-Pair (4TP) Capacitance and Dissipation Factor At Cost
Characterization

521108 Special LF Capacitance Measurements, by Prearrangements At Cost

521208 Special Measurement Assurance Program for Standard Capacitors (100 pF and At Cost
1000 pF, at a Frequency of 1000 Hz)

52130C Fixed, Fused-Silica Dielectric Standard Capacitors (1, 10, and 100) pF, at a 2527
Frequency of (100, 400, or 1000) Hz

52131C Additional Measurement at One of the Above Frequencies 261

52140C Fixed Three-Terminal, High-Precision Nitrogen Dielectric Standard Capacitors 1617

with Coaxial Connectors, Small Uncertainty, (10, 100 and 1000) pF, at a
Frequency of (100, 400, or 1000) Hz

52141C Additional Measurement at One of the Above Frequencies 261

52150C Physical Tests for Three-Terminal Standard Capacitors with Coaxial 1577
Connectors, Large Uncertainty (0.001 pF to 10 000 pF) at a Frequency of (100,
400, or 1000) Hz

52160C Fixed Three-Terminal Standard Capacitors with Coaxial Connectors, Large 1050
Uncertainty (0.001 pF to 10 000 pF) at a Frequency of (100, 400, or 1000) Hz
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52161C Additional Measurement at One of the Above Frequencies 261

52170C Two- or Three- Terminal Mica Dielectric Standard Capacitors with Binding 1050
Post Connectors (0.001 uF to 1 pF), at a Frequency of (66, 100, 400, 1000 or
10 000) Hz

52171C Additional Measurement at One of the Above Frequencies 261

52176C Two-Terminal Standard Capacitors with Precision High Frequency (HF) At Cost
Coaxial Connectors (0.001 pF to 10 000 pF), at a Frequency of 1000 Hz

52180C Fixed Standard Inductors (0.00005 H to 10 H), at a Frequency of (100, 400, 1050
1000, or 10 000) Hz

52181C Additional Measurement at One of the Above Frequencies 1008

521908 Special LF Inductance Measurements, by Prearrangement At Cost

Fees are subject to change without notice.

B.2 High-Frequency Standard Capacitors and Inductors

Technical Contact: Telephone: Email: Mailing Address:
George M. Free (303) 497-3609 free@boulder.nist.gov NIST

325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:

Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov

Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

522108 Two-Terminal Low-Loss Standard Capacitors—10 kHz to 250 MHz; 1 pF to At Cost
20 pF

522118 Two-Terminal Low-Loss Standard Capacitors (High Accuracy)-10 kHz to 1009
30 MHz, (50, 100, 200, 500 and 1000) pF

52221C Three-Terminal Low-Loss Standard Capacitors (High Accuracy)-10 kHz to 1069
10 MHz, (102, 107, 1, 10, 10> and 10*) pF

523108 Two-Terminal, High-Q Standard Inductors (10 pH to 1 H) 1069

Fees are subject to change without notice.
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B.3 Power-Frequency Capacitors

Technical Contacts: Telephone: Email: Mailing Address:
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov NIST

100 Bureau Drive, Stop 8170
Gaithersburg, MD 20899-8170

Administive and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
52400C Power-Frequency Capacitors At Cost

B.4 O-Standards

Technical Contact: Telephone: Email: Mailing Address:
George M. Free (303) 497-3609 free@boulder.nist.gov NIST

325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:
Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov
Fax: (303) 497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
52710C | Inductive O-Standards; 50 kHz to 45 MHz, 0.25 pH to 25 mH 834
52711C Each Additional Frequency for 52710C 117

Fees are subject to change without notice.
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C. Voltage Measurements

C.1 DC Voltage Measurements and Standards

Technical Contacts: Telephone: Email: Mailing Address:
June E. Sims (301) 975-4238  june.sims@nist.gov NIST
Yi-hua Tang (301) 975-4691 ytang@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Adminstrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

531108 Special DC Voltage Measurements, by Prearrangement At Cost
53130C First Saturated Standard Cell in a Group 1764
53131C Each Additional Cell 1188
53140C Platinum Resistance Thermometer Temperature Determination for Standard 419

Cell Calibration

53150C Unsaturated Standard Cells 997
53160C Tests of Solid-State Voltage Reference Standard (1 Output, 1 V to 10 V) 1573
53161C Each Additional Output 997
53180S Special Handling (Equipment Pickup or Delivery) 191
531908 Special Handling (Cleaning, Minor Repair, Return Service Charge) 385

Fees are subject to change without notice.

C.2 AC Voltage Measurements

Technical Contacts: Telephone: Email: Mailing Address:
Mark E. Parker (301) 975-2413 mparker@nist.gov NIST
Bryan C. Waltrip (301) 975-2438 bwaltrip@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:

Denise D. Prather (301) 975-4221 dprather@nist.gov
Service ID Description of Services Fee ($)
Number

532008 Special Tests of High-Accuracy Digital Multimeters, Multifunction Calibrators, At Cost
by Prearrangement

532018 Special Tests of Low-Voltage AC-DC Transfer Standards, by Prearrangement At Cost
532028 Special 25-Point Test of Digital Multimeters (DMMs), by Prearrangement 1407
53203S Each Additional DMM Test Point for 53202S At Cost

Fees are subject to change without notice.
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C.3 AC-DC Thermal Voltage and Current Converters (to 1 MHz)

Technical Contacts: Telephone: Email: Mailing Address:
Joseph R. Kinard (301) 975-4250 jkinard@nist.gov NIST
Thomas E. Lipe (301) 975-4251 tlipe@nist.gov Building 220, Room B146

100 Bureau Drive, Stop 8170
Gaithersburg, MD 20899-8170

Administrative and Logistics:

Denise D. Prather (301) 975-4221 dprather@nist.gov
Service ID Description of Services Fee ($)
Number
533108 Special AC-DC Measurement Services, by Prearrangement At Cost
53350C Set-up Charge (No Test Points Included) for a Standard or Standards Set for 1611
AC-DC Difference (Voltage or Current)
53351C First Point for Each Applied Voltage or Current Range 828
53352C Additional Points for Each Applied Voltage and Current Level (Additional 73
Frequency/Voltage or Frequency/Current Points)
Fees are subject to change without notice.
C.4 RF-DC Thermal Voltage and Current Converters (100 Hz-1 GHz)
Technical Contact: Telephone: Email: Mailing Address:

George M. Free (303) 497-3609 free@boulder.nist.gov NIST
325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:
Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov

Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

534058 Special Tests of AC Thermal Voltage Converters, by Prearrangement At Cost

53410C Low Frequency TVC Calibration at One Frequency Selected from Those Given 1321
in Table 9.8 at Rated Voltage in the Range 0.1 V to 50 V

53411C Additional Frequency Selected from Table 9.8 for Same TVC as in 53410C 323

534128 Same as 53410C, Except Customer Designates a Single Frequency (in Same 951
Frequency Range) Other Than Those Given in Table 9.8

53413C Low Frequency TVC Calibration at One Frequency Selected from Those Given 1378
in Table 9.8 at Rated Voltage in the Range 50 V to 200 V

53414C Additional Frequency TVC Calibration at One Frequency Selected from Those 396
Given in Table 9.9 at Rated Voltage in the Range 0.2 Vto 7.0 V

534158 Same as 53413C, Except Customer Designates a Single Frequency (in Same At Cost
Frequency Range) Other Than Those Given in Table 9.8
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53420C High Frequency TVC Calibration at One Frequency Selected from Those Given 1731
in Table 9.9 at Rated Voltage in the Range 0.2 V to 7.0 V

53421C Additional Frequency Selected from Table 9.9 for Same TVC as in 53420C 351

53430S Peak-to-Peak Detector Calibration at One Frequency Selected from Those 1361
Given in Table 9.10 at 1.2 V Peak-to-Peak Applied RF Voltage

534318 Additional Frequency for Peak-to-Peak Detector in 53430S 263

534408 Special Test of RF Micropotentiometers, by Prearrangement At Cost

53441C RF Micropotentiometer Calibration at One Frequency Selected from the 733

Frequency Banks Given in Table 9.11

534458 Special Calibration of RF Micropotentiometer (Output Voltage Range, 200 pV At Cost
to 200 000 pV at Frequency Range, 0.05 MHz to 1000 MHz) with Reduced
Limits of Uncertainty

Fees are subject to change without notice.
D. Precision Ratio Measurements

D.1 Inductive Dividers

Technical Contact: Telephone: Email: Mailing Address:
Ken Stricklett (301) 975-3955  ken.stricklett@nist.gov ~ NIST
Andrew Secula (301) 975-4243  asecula@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

541108 Special Ratio Measurements and Tests of Inductive Voltage Dividers, by At Cost
Prearrangement

54120C Inductive Voltage Dividers — (Single Frequency, Voltage to be Specified, Each 3424
Setting of 3 Most Significant Dials)

54121C Additional Frequency Points 3424

54130C Inductive Voltage Dividers — (Single Frequency, Voltage to be Specified, Each 2157

Setting of Most Significant Dial Only)

54131C Additional Frequency Points 2157

Fees are subject to change without notice.
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D.2 Resistive Dividers

Technical Contacts: Telephone: Email: Mailing Address:
Ken L. Stricklett (301) 975-3955  kstricklett@nist.gov NIST

(DC Measurements) 100 Bureau Drive, Stop 8170
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov Gaithersburg, MD 20899-8170

(60 Hz/Pulsed Measurements)

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
54210C Resistor and Resistive Dividers, Total Resistance or Voltage Ratio, Two Direct 2427
Voltage Levels Between 10 kV and 150 kV
542118 Special Tests of Resistor and Resistive Dividers at Direct Voltage Levels, by At Cost
Prearrangement
542138 Special Tests of Resistor and Resistive Dividers at 60 Hz, by Prearrangement At Cost

Fees are subject to change without notice.

D.3 Capacitive Dividers

Technical Contacts: Telephone: Email: Mailing Address:
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov NIST
(60 Hz/Pulsed Measurements) 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170
Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
543108 Special Test of Capacitive Dividers at 60-Hz, by Prearrangement At Cost
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D.4 Voltage and Current Transformers

Technical Contacts: Telephone: Email: Mailing Address:
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov NIST
Thomas L. Nelson (301) 975-2986  tnelson@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170
Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number

54510C Voltage Transformer, Ratio & Phase Angle, at 60 Hz on 1 Range, 1 Secondary At Cost
Voltage, 1 Burden Primary Vrms < 150 kV

54520C Current Transformer, Ratio & Phase Angle, 1 Range at 1 Frequency, 1 Burden, 3249
Secondary Currents (0.5, 1, 2, 3,4, 5) A, Primary Current Not Over 12 000 A

54521C Current Transformer, Ratio & Phase Angle, 1 Secondary Current, Additional 301
Combination of Range, Frequency, and Burden, Primary Current Not Over
12 000 A

54522C Current Transformer, Ratio & Phase at Each Additional Secondary Current, 251

Same Combination of Range, Frequency, and Burden as 54520C or 54521C

546008 Special Tests of Dividers and Transformers, by Prearrangement At Cost

Fees are subject to change without notice.

E. Phase Meters and Standards and VOR Measurements

Technical Contacts: Telephone: Email: Mailing Address:
Mark E. Parker (301) 975-2413 mparker@nist.gov NIST
Bryan C. Waltrip (301) 975-2438 bwaltrip@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
551108 Special Tests of Phase Standards and Related Instruments, by Prearrangement At Cost
55120C Phase Meters — One Combination of Input Voltages (0.5 V to 120 V) at One 1211

Frequency (2 Hz to 100 kHz) — the Input Voltage Ratio Shall Not Exceed 10

55121C Phase Meters — Each Additional Combination of Input Voltages (0.5 V to 403
120 V) at the Same or at a Different Frequency (2 Hz to 100 kHz) — the Input
Voltage Ratio Shall Not Exceed 10

55130C Phase Meters — One Additional Combination of One Input Voltage (0.5 V to 1574
120 V) and One Input Current (1 A to 5 A) at One Frequency (2 Hz to 4 kHz)

55131C Phase Meters — Each Additional Combination of One Input Voltage (0.5 V to 459
120 V) and One Input Current (0.5 A to 5 A)
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55140C Phase Meters — One Input Voltage (120 V to 240 V) and Another Input Voltage 1574
(120 V to 240 V) at One Frequency (2 Hz to 5 kHz)

55141C Phase Meters — Each Additional Combination of One Input Voltage (120 V to 459
240 V) and Another Input Voltage (120 V to 240 V) at the Same or at a
Different Frequency (2 Hz to 5 kHz)

Fees are subject to change without notice.

F. Power and Energy Measurements, Low-Frequency

Technical Contacts: Telephone: Email: Mailing Address:
Thomas L. Nelson (301) 975-2986  tnelson@nist.gov NIST
Gerald J. FitzPatrick (301) 975-8922  gfitzpatrick@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

561108 Special Test of AC-DC Wattmeters, by Prearrangement At Cost

56200C Watt, Watthour, Var, Varhour Meter, Initial Two Determinations of Same 2922
Meter at 60 Hz

56201C Each Additional Determination, Same Meter at 50 Hz 186

56202C Initial Two Determinations of One or Two Meters Run Simultaneously with the 2627
First (56200C)

56210M Measurement Assurance Program for Watthour Meters 3796

562208 Special Tests of Watthour Meter with Pulse Output; 120 Volts, 5 Amperes, 1207
60 Hz at 0.5 Lag, Unity and 0.5 Lead Power Factors

Fees are subject to change without notice.
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G. RF, Microwave and Millimeter-Wave Measurements

G.1 Thermistor Detectors

Technical Contacts: Telephone: Email:

Ronald A. Ginley (303) 497-3634 rginley@boulder.nist.gov
George M. Free (303) 497-3609 free@boulder.nist.gov
Thomas P. Crowley (303) 497-4133 crowley@boulder.nist.gov

Mailing Address:
NIST

325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:
Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov

Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
The following tests are for thermistor and thermoelectric detectors with coaxial connectors.

61110S Coaxial Detectors in the Frequency Range from 0.10 MHz to 10 MHz 2516

61111S Additional Detector at the same Frequencies for Connector Type as First Device 1659
in 611108

611208 Coaxial Detectors at User Selected Frequencies in the Appropriate Frequency 2641
Range for the Connector Type, Up to 20 Frequency Points.

611218 Additional Detector at the same Frequencies and Connector Type as First 1719
Device in 61120S

611228 Coaxial Detectors at User Selected Frequencies in the Appropriate Frequency 2763
Range for the Connector Type, 20 to 40 Frequency Points

61123S Additional Detector at the same Frequencies and Connector Type as First 1861
Device in 61122S

61124S Coaxial Detectors at User Selected Frequencies in the Appropriate Frequency 3089
Range for the Connector Type, 40 to 120 Frequency Points

61125S Additional Detector at the same Frequencies and Connector Type as First 1993
Device in 61124S

611268 Coaxial Detectors at User Selected Frequencies in the Appropriate Frequency 3420
Range for the Connector Type, Over 120 Frequency Points

61127S Additional Detector at the same Frequencies and Connector Type as First 2176
Device in 61126S

61137C NIST Model CN Coaxial Detectors at 21 Frequencies within the Frequency 2680
Range of 50 MHz to 18 GHz

61138C NIST Model CN Coaxial Detectors at Single Customer Selected Frequency 25
within the Frequency Range of 50 MHz to 18 GHz

The following tests are for thermistor detectors with waveguide flanges.

61144S Rectangular Waveguide Detectors with WR90 Flanges at 200 MHz Intervals 3203
within the Frequency Range of 8.2 GHz to 12.4 GHz

61145S Additional Thermistor Detector at the same Frequencies as 61144S 1902
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61146S Rectangular Waveguide Detectors with WR62 Flanges at 250 MHz Intervals 3208
within the Frequency Range of 12.4 GHz to 18.0 GHz
61147S Additional Thermistor Detector at the same Frequencies as 61146S 1868
61148S Rectangular Waveguide Detectors with WR42 Flanges at 1 GHz Intervals 3387
within the Frequency Range of 18 GHz to 26.5 GHz
61149S Additional Thermistor Detector at the same Frequencies as 61148S 1659
611508 Rectangular Waveguide Detectors with WR28 Flanges at 1 GHz Intervals 3378
within the Frequency Range of 26.5 GHz to 40 GHz
611518 Additional Thermistor Detector at the same Frequencies as 61150S 1793
611528 Rectangular Waveguide Detectors with WR22 Flanges at 1 GHz Intervals 3668
within the Frequency Range of 33 GHz to 50 GHz
61153S Additional Thermistor Detector at the same Frequencies as 61152S 1793
61154S Rectangular Waveguide Detectors with WR15 flanges at 1 GHz Intervals within 5449
the Frequency Range of 50 GHz to 75 GHz, by Prearrangement Only
61155S Rectangular Waveguide Detectors with WR10 Flanges at a Single Frequency 5733
within the Frequency Range of 92 GHz to 98 GHz
High Power Wattmeters
61160S High Power Wattmeters at up to 60 Points (# of Frequencies times # of Power At Cost
Levels.) Choose Frequencies from 1 MHz to 1000 MHz and Power Levels from
1 W to 1000 W.
61161S Up to 90 Additional Test Points At Cost
611628 Up to 240 Additional Test Points At Cost
61163S Up to 540 Additional Test Points At Cost
61164S Up to 1440 Additional Test Points At Cost
61190S Special Microwave and RF Power Measurement Services, by Prearrangement At Cost
Fees are subject to change without notice.
G.2 Scattering Parameters of Passive Multi-Port Devices
Technical Contacts: Telephone: Email: Mailing Address:

Ronald A. Ginley (303) 497-3634 rginley@boulder.nist.gov ~ NIST
325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:

Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov

Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
The following tests are for two-port devices with coaxial connectors
61210S Coaxial Fixed and Variable Attenuators with GR900 Connectors (10 MHz to 3387
8.5 GHz)
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612118 Additional Two-Port Device at the same Frequencies as 61210S 1659

61212C Coaxial Fixed and Variable Attenuators with GPC-7 Connectors (10 MHz to 3437
18 GHz)

61213S Additional Two-Port Device at the same Frequencies as 61212C 2157

61214S Coaxial Fixed and Variable Attenuators with Type N Connectors (10 MHz to 3436
18 GHz)

612158 Additional Two-Port Device at the same Frequencies as 61214S 2143

61216S Coaxial Fixed and Variable Attenuators with 3.5 mm Connectors (10 MHz to 3380
33 GHz)

61217S Additional Two-Port Device at the same Frequencies as 61216S 1646

61218S Coaxial Fixed and Variable Attenuators with 2.92 mm Connectors (50 MHz to 3380
40 GHz)

612198 Additional Two-Port Device at the same Frequencies as 61218S 1656

612208 Coaxial Fixed and Variable Attenuators with 2.4 mm Connectors (50 MHz to 3383
50 GHz)

612218 Additional Two-Port Device at the same Frequencies as 61220S 1649

The following tests are for two-port devices with waveguide connectors.

61230S WROI0 Rectangular Waveguide Fixed and Variable Attenuators (8.2 GHz to 3213
12.4 GHz)

612318 Additional Two-Port Device at the same Frequencies as 61230S 1738

612328 WR62 Rectangular Waveguide Fixed and Variable Attenuators (12.4 GHz to 3213
18 GHz)

61233S Additional Two-Port Device at the same Frequencies as 612328 1738

61234S WR42 Rectangular Waveguide Fixed and Variable Attenuators (18 GHz to 3387
26.5 GHz)

612358 Additional Two-Port Device at the same Frequencies as 61234S 1785

61236S WR28 Rectangular Waveguide Fixed and Variable Attenuators (26.5 GHz to 3419
40 GHz)

61237S Additional Two-Port Device at the same Frequencies as 61236S

1785

61238S WR22 Rectangular Waveguide Fixed and Variable Attenuators (33 GHz to 3387
50 GHz)

61239S Additional Two-Port Device at the same Frequencies as 61238S 1785

612408 WR15 Rectangular Waveguide Fixed and Variable Attenuators (50 GHz to 5851
75 GHz)

612418 Additional Frequencies for same device done on test 61240S 2978

612428 WR10 Rectangular Waveguide Fixed and Variable Attenuators (92 GHz to 5851
98 GHz)

612438 Additional Frequencies for same device done on test 61242S 2978
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61249S Special Attenuation Measurements, by Prearrangement At Cost
612508 Time Delay, Coaxial and Waveguide, by Prearrangement At Cost
The following tests are for one-port devices with coaxial connectors.
61260S Coaxial One-Port Devices with GR900 Connectors (10 MHz to 8.5 GHz) 3293
612618 Additional One-Port Device at the same Frequencies as 61260S 1619
61262C Coaxial One-Port Devices with GPC-7 Connectors (10 MHz to 18 GHz) 3293
61263S Additional One-Port Devices at the same Frequencies as 61262C 1911
61264S Coaxial One-Port Devices with Type N Connectors (10 MHz to 18 GHz) 3282
612658 Additional One-Port Device at the same Frequencies as 61264S 1887
61266S Coaxial One-Port Devices with 3.5 mm Connectors (10 MHz to 33 GHz) 3380
61267S Additional One-Port Device at the same Frequencies as 61266S 1459
61268S Coaxial One-Port Devices with 2.92 mm Connectors (50 MHz to 40 GHz) 3380
61269S Additional One-Port Device at the same Frequencies as 61268S 1459
61270S Coaxial One-Port Devices with 2.4 mm Connectors (50 MHz to 50 GHz) 3380
612718 Additional One-Port Device at the same Frequencies as 61270S 1455
The following tests are for one-port devices with waveguide connectors.
61280S WRI0 Rectangular Waveguide (8.2 GHz to 12.4 GHz) 3203
612818 Additional One-Port Device at the same Frequencies as 61280S 1591
612828 WR62 Rectangular Waveguide (12.4 GHz to 18 GHz) 3208
61283S Additional One-Port Device at the same Frequencies as 61282S 1597
61284S WR42 Rectangular Waveguide (18 GHz to 26.5 GHz) 3387
61285S Additional One-Port Device at the same Frequencies as 61284S 1643
61286S WR28 Rectangular Waveguide (26.5 GHz to 40 GHz) 3387
61287S Additional One-Port Device at the same Frequencies as 61286S 1643
61288S WR22 Rectangular Waveguide (33 GHz to 50 GHz) 3387
612898 Additional One-Port Device at the same Frequencies as 61288S 1643
61290S WR15 Rectangular Waveguide (50 GHz to 75 GHz) 5851
612918 Additional Frequencies for same Device done on 61290S 2941
612928 WR10 Rectangular Waveguide (92 GHz to 98 GHz) 5851
612938 Additional Frequencies for same Device done on 61292S 2941
61294S Special Reflection Coefficient Measurements, by Prearrangement At Cost
612958 Coaxial Fixed and Variable Phase Shifters; Frequency Range 1 GHz to 50 GHz, At Cost

Phase Range 0° to 360°
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61296S Waveguide Fixed and Variable Phase Shifters; Specify Frequencies for At Cost
Waveguide Sizes WR10, WR15, WR22, WR28, WR42, WR62, and WR90
61297S Special Tests of Phase Shifters, by Prearrangement At Cost

Fees are subject to change without notice.

G.3 High-Accuracy Attenuation Measurements

Technical Contacts:

Telephone: Email:

Ronald A. Ginley

Jeff Jargon

(303) 497-3634 rginley@boulder.nist.gov NIST

Mailing Address:

(303) 497-3516 jargon@boulder.nist.gov 325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:

Puanani L. DeLara

(303) 497-3753  calibration@boulder.nist.gov
Fax: (303) 497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
61300S High-Accuracy Attenuation: Set Up Charge, per order At Cost
61330S Attenuation Measurements of Three-Port and Two-Port Devices at 1.25 MHz, At Cost
0 dB and 6 dB
61350C Coaxial Fixed and Variable Phase Shifters; Characteristics Phase Shift At Cost
Difference; Precision Connectors; Measured at 30 MHz, Range 0° to 360°

G.4 Thermal Noise Measurements

Technical Contacts:

Telephone: Email:

David Walker
James Randa

(303) 497-5490
(303) 497-3150

dwalker@boulder.nist.gov NIST
randa@boulder.nist.gov

Mailing Address:

325 Broadway, MC 818.01

Boulder, CO 80305-3328

Administrative and Logistics:

Puanani L. DeLara

(303) 497-3753  calibration@boulder.nist.gov
Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Freq. Connector Type Device Requirements/Service Fee ($)
Number
614108 Coaxial Temperature < 15 000 K
30 MHz N Precision (PIN) (ENR <17 dB)
60 MHz GPC 3.5 (PIN) VSWR < 1.2
GPC 7
14 mm
Set Up Charge, per order 1881
Per Frequency 3069
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Coaxial

614208 Temperature < 15 000 K
1.0 GHz to 14 mm (1 to 4 GHz) | (ENR <17 dB)
12.4 GHz GPC 7 Reflection Coefficient < 0.2
Continuoys N Precision (PIN)
Frequencies GPC 3.5 (PIN)
GPC 2.4 (PIN) (8 to
12.4 GHz)
Set Up Charge, per order 2549
Per Frequency 287
61425S Coaxial Temperature < 15 000 K
124 GHzto | GPC7 (ENR < 17 dB)
18.0 GHz N Precision (PIN) Reflection Coefficient < 0.2
Continuous | Gpc 3.5 (PIN)
Frequencies GPC 2.4 (PIN)
Set Up Charge, per order 3469
Per Frequency 1963
61430S Coaxial Temperature <15 000 K
18.0 GHzto | GPC 3.5 (PIN) (ENR <17 dB)
26 GHz GPC 2.4 (PIN) Reflection Coefficient < 0.2
Continuous
Frequencies
Set Up Charge, per order 3447
Per Frequency 1963
61435S Coaxial Temperature <15 000 K
26.5 GHZ to | GPC 2.4 (PIN) (ENR <17 dB)
40 GHz Reflection Coefficient < 0.2
Continuous
Frequencies
Set Up Charge, per order 4911
Per Frequency 2819
61450S Waveguide Temperature <15 000 K
8.2 GHz to WR 90 (ENR <17 dB)
12.4 GHz Reflection Coefficient < 0.2
Continuous
Frequencies
Set Up Charge, per order 2761
Per Frequency 287
614558 Waveguide Temperature < 15 000 K
12.4 GHzto | WR62 (ENR < 17 dB)
18.0 GHz Reflection Coefficient < (0.2
Continuous
Frequencies
Set Up Charge, per order 3447
Per Frequency 1856
61460S 18.0 GHz to Waveguide Temperature < 15 000 K
26.0 GHz WR 42 (ENR < 17 dB)
Continuous
Frequencies Reflection Coefficient < 0.2
Set Up Charge, per order 3447
Per Frequency 1856
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61465S Waveguide Temperature < 15 000 K
265GHzto | w28 (ENR < 17 dB)
40.0 GHz ) )
Continuous Reflection Coefficient < 0.2
Frequencies
Set Up Charge, per order 4559
Per Frequency 2130
61470S Waveguide Temperature <15 000 K
33 GHz to WR 22 (ENR <17 dB)
50 GHz Reflection Coefficient <0.2
Continuous
Frequencies
Set Up Charge, per order 4880
Per Frequency 2631
61475S Waveguide Temperature < 15 000 K
50 GHz to WR 15 (ENR, 17 dB)
65 GHz Reflection Coefficient < 0.2
Continuous
Frequencies
Set Up Charge, per order 4895
Per Frequency 3363
614958 Special Noise Temperature Measurements, by Prearrangement At Cost

Fees are subject to change without notice.

G.5 Microwave Dielectric and Magnetic Material Measurements

Technical Contact: Telephone: Email: Mailing Address:
James R. Baker-Jarvis (303) 497-5621 jjarvis@boulder.nist.gov NIST

325 Broadway, MC 818.01
Boulder, CO 80305-3328

Administrative and Logistics:
Puanani L. DeLara (303) 497-3753  calibration@boulder.nist.gov
Fax: (303)497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
61620S Special Tests for Dielectric and Magnetic Materials 1 kHz to 60 GHz At Cost
61640S Special Consulting and Advisory Services for Dielectric and Magnetic At Cost
Materials, by Prearrangement
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H. Electromagnetic Field Strength and Antenna Measurements

H.1 Microwave Antenna Parameter Measurements

Technical Contacts:

Telephone: Email:

Perry F. Wilson
(63100S-634008)
Katherine MacReynolds

(631008)

Michael H. Francis

(632008)

(303) 497-3406 pfw@boulder.nist.gov NIST
(303) 497-3471

(303) 497-5873 francis@boulder.nist.gov

Administrative and Logistics:

Puanani L. Delara

(303) 497-3753  calibration@boulder.nist.gov

Fax: (303)497-3970

Mailing Address:

325 Broadway, MC 818.02
mreynold@boulder.nist.gov  Boulder, CO 80305-3328

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

63100S Gain and Polarization Calibrations of Standard Antennas Using Extrapolation At Cost
Range

632008 Measurement of Pattern, Gain, and Polarization of Arbitrary Antennas Using At Cost
Near-Field Scanning Techniques

63300S Special Test Service for Calibration of Probes Used with Near-Field Scanning At Cost
Facilities

634008 Special Consulting, Advisory, and Other Services At Cost

H.2 Field Strength Parameter Measurements

Technical Contacts:

Telephone: Email:

Dennis G. Camell
Perry F. Wilson

(303) 497-3214 camell@boulder.nist.gov
(303) 497-3406 pfw@boulder.nist.gov

NIST

Mailing Address:

325 Broadway, MC 818.02

Boulder, CO 80305-3328

Administrative and Logistics:

Puanani L. Delara

(303) 497-3753  calibration@boulder.nist.gov
Fax: (303) 497-3970

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)

Number

64100S Special Test Services for Antenna/Field Strength/Measurement, Using the At Cost
Transverse Electromagnetic (TEM) Cell Method (10 kHz to 300 MHz)

642008 Special Test Services for Antenna/Field Strength/Measurements, Utilizing the At Cost
Open Area Test Site and Standard Antenna Method

64300S Special Test Services for Antenna/Field Strength/Reflectivity Measurements, At Cost
Utilizing the Anechoic Chamber and Standard Field Method
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I. Pulse Waveform Measurements

Technical Contacts: Telephone: Email: Mailing Address:
Donald R. Larson (301) 975-2437 larson@nist.gov NIST
David I. Bergman (301) 975-4464 dbergman@nist.gov 100 Bureau Drive, Stop 8170

Gaithersburg, MD 20899-8170

Administrative and Logistics:
Denise D. Prather (301) 975-4221 dprather@nist.gov

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
65100S Impulse Spectrum Amplitude (50 Q) At Cost
652008 Fast Repetitive Pulse Transition Parameters (50 Q) At Cost
652508 Fast Repetitive Pulse Settling Parameters (50 Q) At Cost
653008 Network Impulse Response (Transfer Function) of Coaxial Networks At Cost
654008 Pulse Time Delay Interval At Cost
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CHAPTER 10

TIME AND FREQUENCY MEASUREMENTS

A. Broadcast and Measurement Services

Technical Contacts: Telephone: Email: Mailing Address:
Michael A. Lombardi (Frequency) (303) 497-3212 lombardi@boulder.nist.gov ~ NIST

Marc A. Weiss (Time) (303) 497-3261 mweiss@boulder.nist.gov 325 Broadway, MC 847.40
John Lowe (303) 497-5453 lowe@boulder.nist.gov Boulder, CO 80305-3328

Administrative and Logistics:
Trudi Peppler (303) 497-3338 tpeppler@boulder.nist.gov
Fax: (303) 497-6461

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number

Broadcast Services (WWW, WWVH, WWVB, GOES, ACTS and NTS)

761008 Frequency Measurement Service (Frequency Delivered to Initial One-Time Fee $1,500
User’s Site) Monthly Charge $500
761108 Global Time Service (Frequency and Time delivered to $15,000 per year

User’s Site)

761208 Characterization of Global Positioning System (GPS) At Cost
Satellite Receivers

B. Calibration and Characterization of Oscillators and Amplifiers

Technical Contacts: Telephone: Email: Mailing Address:
David Howe (303) 497-3277 dhowe@boulder.nist.gov NIST
James E. Gray (303) 497-3209 jgray@boulder.nist.gov 325 Broadway, MC 847

Boulder, CO 80305-3328

Administrative and Logistics:
Trudi Peppler (303) 497-3338 tpeppler@boulder.nist.gov

Fax: (303)497-6461

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
77100C Oscillator Frequency Calibration At Cost
77110C Characterization of Atomic Frequency Standards At Cost
77120C Characterization of Oscillators: Time Domain At Cost
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77130C Characterization of Oscillators and Amplifiers: Phase Noise in the Frequency At Cost
Domain

77131C Characterization of Oscillators and Amplifiers: Amplitude Noise in the At Cost

Frcquency Domain

C. Test of PM/AM Noise Measurement Systems

Technical Contact: Telephone: Email: Mailing Address:
David Howe (303) 497-3277 dhowe@boulder.nist.gov NIST

325 Broadway. MC 847.30
Boulder, CO 80305-3328

Administrative and Logistics:
Trudi Peppler (303) 497-3338 tpeppler@boulder.nist.gov
Fax: (303) 497-6461

Do not ship instruments or standards to the mailing address. Contact the staff for the shipping address.

Service ID Description of Services Fee ($)
Number
77135C Tests of RF PM/AM Noise Measurement Systems: On-Site Tests At Cost
77136C Tests of Microwave PM/AM Noise Measurement Systems: On-Site Tests At Cost
771408 Special Time/Frequency Measurements: Oscillators and Other Components At Cost
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CHAPTER 11

SEMINARS
The following announcements concern notification of changes in services and information about future NIST
Measurement Seminars. General policy question regarding NIST measurement services should be referred to the

Calibration Program.

NIST MEASUREMENT SEMINARS

NIST holds seminars and workshops that provide advice and assistance on measurements and calibrations. This
affords laboratories outside NIST and opportunity to learn how to make measurements consistent with national
standards which NIST maintains. Participation is open to a limited number of people who have the appropriate
education, work experience, and current profession in measurement and standards laboratory activities.

Each seminar lasts from one to five days and is devoted to lectures, group discussions, and laboratory demonstrations.
A course may be cancelled if registration is insufficient. However, in the past, requests for enrollment have nearly
always exceeded the numbers that could be accommodated.

Acceptance letters will be mailed no later than 4 weeks prior to the scheduled date of the course. Detailed information
on schedules and housing will be included. Those accepted will be expected to study the assigned reading material

before coming to the course and should be prepared to discuss their own experiences with related problems.

See the Weights and Measures Program web site www.ts.nist.gov/ts/htdocs/230/235/calen103.htm for the NCWM
Calendar of Events for other training not listed here.

NIST offers conferences and workshops throughout the year. To see the latest listing go to
www.nist.gov/public_affairs/confpage/conffutr.htm for Upcoming NIST Conferences.
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ALPHABETICAL CROSS-INDEX

Item Service ID Numbers
A

ADSOIULE PreSSUTE trANSAUCETS .....ccvveveerieiieeteeiiesieeteeseeaeseesteesseesseesseeseesseesseeseessesssesseennes 30010C-30011C
ACCEITOMELETS ......eutiuieiiterteeie ettt ettt ettt ettt ettt b e sb bttt e e et et et sbesbeebe et e e enee 24010C-24060S
Ac-dc thermal converters (10 1MHZ)........cccooviiiiiiiiiieieeeeee et e 53350C-53352C
Ac-dc thermal converter (100 HZ t0 1 GHZ) .....ooocvvieiieiiiiciiecieceee e 53405S-53445S
Ac-dc watthour or VarhoUr MELETS........ccuiiiiiieiieie ettt 56110S-56210M
Ac voltage, high aCCUTACY .....ooviiiiiiieiiet ettt 53200S-53203S
ACOUSTIC AEVICES ..ttt ettt ettt ettt et ee et e et et e s bttt eaeestese e e e sesaeeteebeebeeneeneensensennan 250608
ACOUSLIC MEASUICINICIIES .....veeuveieeritetieteenteeuteettesteenteeteetesatesbeenbeenbeenteeseeebeenbeenbeentesneesneenaee 25010C-25070S
Activation detector AOSTMELTY ........cc.iiiiirieiee ettt ettt ettt s ee e e eneeneas 44070C-44090C
AT NAVIZATION AIAS ...eevvieiiieiieiieeieieeie et ste sttt este et e st e et esteesseesseesaessaesseessaessesssesasesseessenses 55210S-55230S
ATT-SPEEA INAICATOIS. ... eevieiieiieieeteeteeteeste et e eteete st e st e steesseesaeessessaessaesseessasssesssesseesseessennes 19010C-19040S
Alpha-particle-emitting SOIid SOUICES........ceevuieriiiererierierieeie ettt ebeeaeeeee e esaeeseeeneees 43030C-43050C
American Petroleum INStitUte GAZES.......c.evvvirieriieiieiieieeieeeie ettt 12010C
ANEChOIC ChAMDETS ......ootiiiiiiiiiiceicct ettt e 25010C-25070S
ANCINOMETETS. ...ttt ettt ettt et eet ettt ae et e et eesesae e s bt e bt eabeeanesanesaeesueenneenneenneenn 19010C-19040S
ANGIE ZAGE DIOCKS ...ttt ettt ettt 14010C
ANGUIAT MEASUTCINEIES .....eeueieuiieiieeiieeiieiteert ettt eeetee et ettt enee e st e be e beenseentesneesseenseeneeeneens 14010C-14050S
Antenna parameter measurements, MICTOWAVE .......cc.eerueerueereeeerseerseesseessessseseesseesseesseensenns 63100S-63400S
Attenuators, If and MICTOWAVE ......c..viiiieiieiiieie ettt et e e e st eeeeae e s enaeeas 61210S-61250S
Audio-frequenCy Phase MELET.........cc.eiiiiiiiieeieieietee ettt s ee st eae s eneas 55120C-55141C
B

Baall PIALES ...ttt ettt ettt ettt e n e bt e bt et teeneeens 110508

BallS. ..ttt h et e ae st n e e st ent et et e eneete st eseestentenseneenean 11030S

L8 e) 101115 o USRS 29035C, 30010C-30011C
Beckman thermOMELETS .........cc.oiuiiiiiiiiieeieee ettt sttt eas 31180S

BEIL PIOVELS ...ouviiiieiiieie ettt ettt ettt et e ettt e s te e teesbeesseessesseesseesseesseessesssesaeesseesnenes 18010C
Beta-particle apPliCAtIONS .........ccvieiieiiiiiiiieie ettt ettt te e b e ebesraesreesaeeaeerne e 47030C-47040S
Beta-particle emitting SOUICTES .......c.eecvieierieriieieeteieeseeste e eeesreesseesseesseesaesseesseessesssesssennes 430608, 43070S,
.............................................................................................................................................. 47030C-47040S
BlacKDOAY SOUITES......c.viiviiieieiiieiietieieeteesteesteeieetesite e e saeesbeesaeessesseessaesseessesssesssesseensesssennes 35090S
Bolometer units, rf and MICTOWAVE ..........oooovuviieeeeieieeee e 61110S-61138S
C

Calorimeter thermMOMELETS ........cceiieieieieieieie ettt ettt st st see et e e et e eeseeeas 31170S
Capacitance and inductance measurements, high frequency...........ccocooeeeenieiiieninencnee, 52210S-52310S
Capacitance and inductance measurements, low freqUENCY ........c.occvevverieneerieecieeeeeienenn, 52100S-52181C
Capacitive VOItage dIVIAETS ......cviiiieiiiieiieieeie ettt ettt beesae s e sreesaeeseenseens 54310S
Capacitors, AICLECIIIC ... .uviriieii ettt ettt ettt ettt ste et e e e esbessaesseesaeesseenseens 52130C
Capacitors, high frEqUENCY ......covuieiieiieieceseee ettt s ense e 52210S8-522218
Capacitors, LOW fIEQUEINCY ....cuivuiiiieiieieeie ettt eeae e st esse e eensesaeesneenseenes 521108-52171C
Capacitors, POWET fTEQUEICY ....cc.eeruieieeieeiieetierte ettt ettt ettt te et eeeeseeeseeeeeenee st e sneenseenes 52400C

(@10 T D T B 1155 1L 1) SRR 61210S-61211S
Coaxial thermiStor dETECOTS ......c.eeiuieiieieeiieitierte ettt ettt e e e s e e 61110S-61153S
Color Mmeasuring INSIIUMENES . .........eiiiirtieiieieeie ettt ettt ette st et enbeseeesbeesbeenees 371208

COLOT TEIMPETALUTE ... .eevieeereeeieesieeieeestreeteeeteeeteesteeeseessseessseesnseessseessseessseessseensseesssesnseens 37010C-37050S
Complex dimensional Standards..............cccueeeeriiecieiieieene ettt ees 12010C-12040S



Coordinate measuring MACKINES. .........cccvevvieriieierieriieieeie ettt eteeeeeseesseesseeseesaesenesseenes 110508, 120408,

.............................................................................................................................................. 15010C-15040C
-SOftWare algOrithimS ...........cooouieiieiieie ettt e ens 10070S-10082S
=SOCKELEd DALl DATS .....eiiiieiiiieeeee ettt SRMs (p. 5)
-probe Performance SPRETES.........ccververrieriieiie ettt ete et et et et e enteesaessaesseenseeseensesnnenns SRMs (p. 5)
CryogeniC flOW MEASUTEINENLS .....c.eeiuiriiriiertieieeieeiteete et et eteeee e sreeseeeseeeeeeneesaeesneeeeenes 18800S
Cryogenic resistance therMOMELETS.........ooeeruierieriieiieieeeeeteeie et eee st e e ee et e eeeseee e 333558

Current and voltage tranSfOIMETS ... ....ccuiiiiiieiieie et 54510C-54600S
D

DC 1esiStance MEASUIETIIEIIES .....c..eovertirtirierieetteeetete st ste et et ettestetenteste st s besbeest et esenseneennes 51100S-51163C
DcC vOltage MEASUICIMENLS ........eeuvieeeeeeieeieieeteetestesttesseeaeseesseesseesseenseessessaenseeseensesnsesseesnes 53110S-53190S
Deadweight PIStON GAZES ... .eooveeiieeieeeietiee ettt ettt ettt et e s e eneenaeeneeneeenes 29010C

Density measurements, liqUIdS .........cccooieiieiinienieeeeee e 170408
Detector standards, windowed photodiode...........coiieiieiiiiiiirieeeee e 40560C-40561C
Detector standards, windowless photodiode...........ccceevvieeiiiiiiiiiieniieieceeeeeee e 40510C
DEtECTOTS, IR ....oeeiiiiiieieee ettt e e e e e e e e e e et e e e e e e s eeaaaereeeesennaanes 39080S
Detectors, near ultraviolet to SOft X-Tay rEZION ........cceiuiririririeieieee et 405998

| DS (101 70) S 216 1618 0115 & (RSP R PR 39080S
Detectors, SPECtrOradiOMELIIC . ......cvieiierieriietieieetesteseesteereeeeeeseesseesseesseessessaesseesseessesssennns 39071C-39090S
Detectors, USEd WIth TASEIS .....c.viiiiiiiiiiceeie e 42110C-42180S
DEULETTUM JAMPS ..o.eveeieiieiieie ettt st e st et e st e esseesaenseenseensesnsesnnennes 39050C
DeW-POINt RYZIOMELET.........cevieiieiieieeiesieet et ste st et ettt e sse e e esseensessaesseesseenseenseenns 36010C-36020C
Diameter MEASUTEIMENLS .......cc.eeeeuieieteriirtenienteeieeieett ettt st st st ettt est et et b saeebesbeebeeneeneen 11010S-11060S
Dielectric MAtEIIALS. ......eiiiieieei ettt ettt 61620S
Differential pressure tranSAUCETS .........oevirierieiiee ettt 30020C-30021C
Digital multimeters, oW fIEqQUENCY ......c.eeiuieiiriiiieciiee ettt 53200S-53203S
Dimensional METOLOZY ......c.eeeeueriiiirie ittt ettt see et se et e e e nsesaeseeeeas 10010C-14050S
DIVIAETS, CAPACILIVE ..ecvvieviieeiieteetieieeteete et et ete ettt e et esteebeeabeessestaebaesbeesseessesssesaeesseenseens 534108
DiIVIAEIS, INAUCTIVE ....eeeiiieiiee ittt ettt et e e e et e e st e e s etaeeesenaeeesenaeeessnnneas 54110S-54131C
DIVIAETS, TESISTIVE ....vvvieeieeieee ittt et eeeee e e e e e e e e e eaaeeesenaeeeeeareeeeetaeeesenaeeesenreeesnanees 54210C-54213S
DOSIMELETS, E1ECLION DEAIM ......vveiiiiiiiiieiiee ettt e et e e e enae e e e enaeees 48010M-48020S
Dosimeters, Nigh dOSE .......ccuevieriieiieieeeee ettt enne s 49010C-49050S
DOSIMETLETS, TEULTOMN. ......uvveeeieeeeeeeteeeeeteee e e eeeeeee e e e e e e e eeteeeeeenaeeeeeareesetaeeeeenreeeeenreeeennees 441008
Dosimeters, TadiOCRIOMIUC. ...........oocvieeeeriee e et eere e e e et e e e eareeeenneens 49010C-49030C
Dosimeters, x-ray, gamma-ray, and €lectron..............ccceererriirienienieiieeee e 46010C-48020S
DOSIMELIY, NEULTOM ...ttt ettt ettt ettt et es et e et eeneesseesneenaeeseeneeene 44010C-44100S
E

BAIPRONES ..ottt ettt e b et e ettt e e be b e tbeeta e ta e baenseenseenaenas 25070S
Electromagnetic field-strength parameter measurements...........c.cecveveevverenenerenereeeeeennen 64100S-64300S
ELECIIOMEGLETS ...ttt ettt ettt sttt e neen 460308
Electron Deam dOSIMEIIY .........cocuieiieieeiieiieie ettt ettt te et estesnaessaesseenseenseenneens 48010M-48020S
ENd StAndards ........ocoeiiiieee e 10050S

Energy and power measurements, low freqUENCY .........cooverieiieiieiieiieieereee e 56110S-56210M
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F

Ferrous-ferric dOSIMETETS. .....cc.eeuieiieiietieteeie ettt ettt sneesae e e 48010M-48011M
Fiber OPtiC POWET INETETS .....eevieuiieiiieeieetieit ettt ettt ettt ettt et e e eate e st e s e sbeeaeeneeeneeene 42130C-42180S
Field strength measurements, electromagnetic...........coovereerieiieienienieceee e 64100S-64300S
Filament 1amps, TIDDON .........cciiiiiiiiiiiiicieeece ettt e ees 35050C-35060C,
.............................................................................................................................................. 39010C-39030C
Filters, spectral tranSmittancCe ...........ccveevieieiierieeereereeee et ete e eetesreesteeseesseeraesaeesaeeseenseens 38010C-38040C
Fixed-point devices, thermMOMELIiC ..........ccveriieieiiierieieeie ettt 33360S
Flashing-light PhOtOMELET ........ccvveivieiiiiiiieieeie ettt ae e ens 371108

Flats, Optical TETEIENCE. ......cueeveeieciieiieie ettt s b e seenseenneens 13010S

Flow measurements, CIYOZEMIC .......vevrerrerieeteeierteseresseenseesesseesseesseesseessessaesseesseesessesssesnes 18800S
Flowrate meters, liquid and ZaS.........ccccveeiieieeieriieiiee ettt nnas 18010C-18070S
Flux standards, TUMINOUS ............oooiuiiiieeee e 37060S

FOTCe tranSAUCETS. ... .ecueeiieiieie ettt ettt ettt ettt et e e seeeneesae e aeeneeene 23010C-23260S
Frequency and time measurement SEIVICES ........eeoveeeereereerieeeeeieeteeneeeeeeeesseesseeseeenseeneeens 76100S-76110S
Frequency dOMAaiN .......oc.eiuiiuieieieeee ettt ettt ettt be et ebe et eneeneeneas 77131C

G

GAGE DIOCKS ...ttt et ettt et e et e et e naeentenneeneenneenes 10010C

GAZES, AP .o ettt st bbb beeeaee s 12010C

GAGES, TOMIZATION ..e.eeeeteiie ettt ettt ettt et e st e s ae et et e e st e s b e et e et e eneeeseesneenaeeneensenns 30034C-30038C
GAGES, LOW PIESSUIC......eeiiiieiieie ettt ettt et e st ettt et ees e e s st et e e e eneeeseeeneesaeenseenseenee 30040S

Gages, MOLECUIAr ATAZ .......c.ooiiiiiieeee ettt 30029C-30031C
GAGES, PISTOM 1.ttt ettt ettt ettt et s b e bt e bt et e eaeeeb e e st e e bt enbeenteebeesbeenbeenaeeneenae 29010C-29020C
GAZES, PIUZ ..ottt ettt et et 11010S

Gages, PIUZ ANA TINZ.c...eiuiiiieiie ettt e 12020S

GAZES, PIESSUTIEC....eeiutieeureeriteeeteesteeateeseteessteesnseessseesaseessseessseessseessseessseessseensseesssesnsseesssesnseens 29010C-29040S
GAGES, TIN....eetietieieeteeeteete st eteeteeetesteesteebeesbeessesseesseesseasseasseassassaessaesseassasssesseesseensenssenses 110408

GAEES, SERP. e utieeutieitieeiee sttt e st e et e st e st e s bt e s abeesab e e s at e e s ateesab e e sab e e bt e e sab e e bt e e shbeebteenabeeabeens 11060S

Gages, tWO diMENSIONAL.......cc.eecuiiiirieiieieeie et e sttt et aessaesseeseesesnsesnneens 12030S

GAZES, VACUUITL ...eeuitieiiieiitieeiieesiteesite e sttt esateesbteestteesbteesbeesabaeenbeesabeesnseesabeesaseesabeesaseesasaannseess 30010C-30050S
GaAMMA-TAY QOSIMELEIS .....eeeeeieeieiieeiieetieste et et ete et esteeste e et eneeeseeeseesseebeenseensesmeesaeesseenseenes 46010C-46021C
GamMMmA-ray CMIttING SOUICES. ...cueerueeereieeiientienteenteeteeseesseesseeseeseeneesseesseesseeseensesneesseenseenes 43010C-43020C,
.............................................................................................................................................. 47010C-47011C
GAS TIOWITIETETS ...ttt e et e e e s eee e e e s e aae e e e snateessnaeeesantaeessnaseessnnaeas 18010C, 18050S
GAI MNEASUTIINGE WITES ...euvveuientieniieitiettentienteet e et sitesteesteesteenteeaeesteesbeenteesteeneesbeesbeebeenseeneenae 11020C
Germanium resistance thermomMEters .........cooeviiiiiriiniirii e 33142C

G1ODAL tIME SETVICE...c.eiutitietietieiieiietete sttt ettt et ettt ettt sb e ebe bt et et e b e teebesbeebesieeaeeneenean 76110S

Global positioning system Satellite TECEIVELS .......c.evvierrirrierierieniieieereeeeeeesreeieeaeeneseeenes 761208

GITIA PIALES ...ttt ettt ettt e et e s te e beesbeesbeeseesseesseessaasseessansaeseessesnsenssennes 110508

H

HEAt fTUX SEIISOIS ...vviviiiiiiieie ettt ettt ettt ettt et et e e b s e e s teesteesbeesseessesseeseenseesseesnessneees 35100S-35102C
Helium permeation 1€aKS...........cuevieiieiiiieiiece ettt ettt re b eeeesre e ae s ens 30060S-30062S
High doSe dOSTMEIY .....ouiiiiiiiiiieieeie ettt st 49010C-49050S
High-frequency standard capacitors and inductors...........cceccvervrerierieiiereeneerie e 52210S-523108
High-frequency Standard rESISTOTS ........cuevviervieierierierieerie e eee st ere e e eesree e eseesseseneseeenes 513108
High-VaCUUM AGES .....eeivieieieiieii ettt sttt et et e st esseessessaessaesseenseenseenns 30029C-30038C
High-VOItage TESISTOIS. ....uveiuieiieiieeieiiereeteeteeteeteste st e e e e seeessee st enseenseessesseeseenseensesnnennns 51210C
Humidity MEASUICIMENLS .......ccveeuiieiieeeieiieieeieeiestee st eteeae st e seeesseesseeneeessessaesseenseensesnsessnenns 36010C-36070S
Hydrocarbon liquid flowW MELETS.......ccueeiiriiiiieiieie et s 18030C, 18070S
3 0070015113 USSR 16010C-16020S
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THIUMINANCE MELELS ...eoneeeieeiieeiiete ettt ettt ettt et est e et e bt e e e e eneeemeesneenneeneeenee 37090S
IMpPedance MEASUICIMENLS . .......c.uivuieriieieeieeiieetee sttt eteeee st et ettt e et e eseeste e et enteeneesneesneennes 521108

Impulse spectrum amplitud@..........c.oeouirieriiiiee e e 65100S

Impulse response of coaxial NEtWOIKS.........cc.ecviiiieriiiieii it 653008
INCANAESCENE JAIMPS......eoitiiiiiiicie ettt sttt b e et eete e beesbeesaeernesenees 370608
INAEXING LADIES ......ieieeieeieiieie ettt a ettt sttt ettt sae s 14030S
Inductance and capacitance measurements, [ow freqUENCY.........ccoecvevverierierieeie e, 52110S-52181C
Inductance and capacitance measurements, high frequency..........ccccevvveveierieriiecie e, 52210S-52310S
Inductive VOItage diVIAETS ......c.ecveriieiiieiieie ettt s ne s eas 54110S8-54131C
Industrial grade thermMOMETETS..........ccueeieriieiieie ettt et e ebeenaeseaesseennes 31010C-37020S
INtenSity, TUMINOUS ....c.eoitiiiieie ettt ettt teenaeseaeeseesneenseenseens 37010C-37020S
311 W 1 (0 0111 1 SRS 10010C

Internal diameter Standards.............oeiieririeiieri e 110408
ToNIZAtion ChAMDETS. .......eiiiiiiie ettt 47036C
TONIZATION GAZES ....eeeeeieiiertiee ettt ettt et e a e sb et e e et e sstesbeesbe e et et saee 30034C-30038C
IITAdIANCE AEECTOTS .....iveeieeieiieiiete ettt ettt ettt ettt e e b et be et ese et eneeneenean 391008
IITAQIANCE SOUTCES -...veuvitieietieiieeiet ettt ettt ettt e et et s bttt ebeestese et e e abesteabesaeeseeneeneeneansan 39040C-39050C
L

Laboratory thermOMELEIS .........ccueiiiriiiieieeie ettt ettt eeee 31010C-31180S
Lamps, dEULEITUIN AIC ......viiuieieieiieiieiieet et et et tesete st ettt et eestesse e teenteenaeeseesneenseenneenseenes 39050C

Lamps, INCANACSCENL. ......eeiuiiieeiieiieetieeteet ettt e sttt et e s et e et e e eneeeseesneesneeneeenseenee 37060S

Lamps, qUartz haloen. ........c.coiiiiiiiii ettt 39040C-39045C
Lamps, ribbon fIlament .........cc.cooiieiiiiiieeic e s 35050C-35060C
.............................................................................................................................................. 39010C-39030C
Laser frequency/Wavelength..........cccocveviiiiieiieiesieieee et 14510S

Laser power and energy MEaSUICIMNENLS ........c.eeverrerreerreerserreseesseesseesseessesssesseessesssesssesseesses 42110C-42180S
L@@k AItIFACTS ..euvititirteeieeieeit ettt ettt 30060S-30062S
Length and dIameter..........ccvrieriieiieiieieeiest ettt ettt te e sseesae e seenseenes 11050S

Length MEaASUTCIMENLS ........cceeeieiieiieieeie ettt e e ee st ettt et estessaeseesseensesnsesneesseenseensennns 10010C-10060S
Length Standards...........ooeeiieiiie et 10050S

Light emitting diodes (LEDS)......cooiiiiiiiiiieniet ettt 371308

LiNe StANAAIAS.......eoiuieiiiie ettt et et a e ae e eae 10020C
Linearity of optical fIber POWET MELETS .........ceiriiieiiiieieie ettt 42166C-42167S
Liquid flOW MELETS ...ccvviiviiiviiieeiieieeeteeete ettt ettt ettt et teesve e b e esbeesseeraessaesaeesseenseens 18020C,18060S
Liquid-in-glass thermOmMELters. ........c.eeuiriiieieieese ettt 31010C-31180S
L0AA COIIS ettt sttt sttt nean 23010C-23260S
LUMINOUS FIUX .ttt ettt b e st b et ean 37060S
LUMINOUS INEENSILY ..vervviieieieieiieiieteeteeteesteeteetesetesteesteeseesaesseesseessaesseesseessessaessaessesssesseesnns 37010C-37020S
Luminous intensity 0f LEDS.........ccooiiiiiiiieiieie ettt ees 371308

M

Mammography X-ray measuring inStrUMENLS ..........ccevueerereeieierieienieneseeeteeeeeseeeeeeeeseeees 46010C-46050S
IMIANOMICLETS ...ttt ettt ettt ettt et et et s et e s b e s bt e bt et e saeeebee bt enteeateeseesbeenbeenbeentesneenae 29035C
MASS TNEASUTEINIEIIES ......e.eeiiieniieiiieiteettete et et ette sttt et et st sbeesbe et esteeatesbeesbeebeenaeesnesbeenaee 22010C-22170S

MEASUREMENT ASSURANCE PROGRAMS (MAPs)

DI TESISTANCE. ... .euentertieteiteeteeet ettt ettt ettt st b et ettt st b sae ettt ennenaens 51110M

Dose interpretation of ferrous-ferric doSIMEters.........ccvvvvvreierieriereerie e 48010M-48011M

Laser POWET ANd ©NETEY........coeeruieriieiieieeiie et ie st eete et eee s ee st e st e et eneeeneesaeesseenteenseeneeeneesneas 42120M, 42140M, 42150M
Platinum resistance thermMOmMELIY ..........coeieriieiiieiiiee et 33370M-33380M

WaAtthOUL METETS ....covieiiieiiieiieeee ettt ettt ettt et e et e sneesneesneenneeneeens 56210M



Mercury-in-glass thermMOMELETS............ccverieriieeiiiieiiereerte et e ste e e ebeesaesraesseeseesseesaeens 31010C-31180S

Meteorological airspeed iNStrUMENTAtION ..........eevveeriierieriieiieeieseeeieeeeeeeseeeeeeseeaeseaeseeennes 19030S

Meters, 1laser POWET and CNETEZY ......c.ecverrierieeiierieeierieseeeteeteeseesseeseeseesesnesseesseeseesesnnenns 42110C, 421708
Meters, OPtiCal fIDEI POWET.......ccuieiiriieiieiieieeie ettt s eaessaesseeneenneenes 42130C, 42140M, 421908
A 103 0 o) o T2 USSR 551108-55141C
Microphones, pressure and free-field reSPONSe ........ccoevveeeerieiieiiieieeereee e 25010C-25050C
Micropotentiometers, loW VOILAZE .......cc.eeuiriieieiieiee ettt 532018
MiCTOPOLENEIOMELETS, T, .. viieiieiiieeieeeiieete e et et ste et eestteesteeesteeeseeeesbbeeseesntaeenseesnsaeenseens 53440S-53445S
Microwave antenna parameter MEASUICINIENIES .......eevuveerreerreerreerreeneeesseeesseessseessseesssesssseens 63100S-63400S
MOIECUIAT AIAZ GAGES ....veveeieiienieieieeie ettt ettt et et et ae e st et et e eeneeeas 30029C-30031C
N

NEULITON AOSIMELETS.......eeeueeeiieetieitieite ettt et ettt e et e st e e bt e teeneeeseesneesseenseenseeneeeneesseenseans 441008

INEULTON SOUICES ... eeeeeeteeteenteeeteeteeeteesteesteeteeteemeeeaeessea et enteenseeseeeseesseeseeseensesneesseenseanseans 44010C-44020C
Noise temperature measurements, coaxial and waveguide...........ccocoeererieiienieiencnene e, 61410S-61495S
Non-mercurial barometers and MANOMELETS. .........ccuerierierererieiieeeieieee e eeens 29035C

0

Oil gaging and SUIVEYING tAPES ....cveeveevrriienrieieeiteseeseesteeeeeeeestesseesseeseassessaesseesseensesssennes 10030C

Opal glass luminance standards.............ccooverieririere e 37070C

Optical fIDEr POWET IMELETS ......eeetieiieiieieeie ettt ettt ettt ettt eete e et e saeebeeneesaeesneeneeenes 42130C, 42140M, 42180S
(5] 5T 1 I £ SR 13010S

OPLICAL POLYZOMS. ...ttt ettt sttt et e s e st et et e besaeebe e bt eaeeneeneeneeneennan 140208

OPLICAL PYTOMELETS ......eeieeieiieieie ettt ettt st sttt et e et e besaeebeeneeaeeneenseneeneeean 35010C-35040C

Optical TEfEIeNCE PIANES ......eocveivieiiiceiieiieceete ettt ettt b e eeesaeesaeeaeesneens 130108

Optoelectronic Frequency RESPONSE .......cc.eevieierieriiiiiiie ettt 42155C

Oscillator CharaCteriZaAtION ........cc.eiueeuiriieiieietee ettt st ettt 77100C-77140S

P

PeNEIAMELEIS, X-TAY .e.ueetiertieiiiie ittt et ettt e st e st e bt et st e sbee st e et e en b e eatesbe et e ebeenbessaesreenae 460408
Personnel protection iNStUMENtAtION .......cc.eevvieriieiiieeieeiieesieeseeeseeeireenreeereeeseessreesnseens 44060C

Phase MEASUTCIMEILS .......euiitieeieiieiieiete sttt ettt et et este sttt sbeebe et ense e e sebesaeebesneeneeneenean 55110S-55141C
Phase shifters, 1f and MICTOWAVE .........ccouviiiiieiieeeeieeeeeee et 61295S-61297S
Photodiode, SPECIral TESPONSE.......cuiriirriiiieiieieeierteesteete e sreesteebeesseesaesseeseesseessesssesseennes 39070C
Photodiode, ultraviolet t0 nEar-INfrared............oooovviiieviiiiiiieeceee e 39077C
Photodiodes, windowed and WINAOWIESS ...........ccccveieeeriiiiiieeeeeeeee e 40510C-40560C
Photographic Step tabletS........cuevieriieiieieciectee ettt See SRMs (p.5)
PROTOIMELETS .....eueeterteeteeieee ettt ettt ettt et sa et b e sbe et et e e eneen 37090S

o T 0) 4011 O ] SRR 37100S
PROLOMELIY ...ttt et ettt ettt e et e e s e b e e naeeeeeneeens 37010C-37110S
Photon BEAmIS........couiiiiiieiieie ettt ettt e 49010C-49050S
PICKUP SENSTLIVILY -.uvititiiietieiieiee ettt st sttt ettt e st et e beseeebeeneeneeneenean 24010C-24030C, 24050C
Piston gages, controlled Clearance. ..........cocoierieieieiierieese et 29020C

Piston gages, dead WeIght..........ccooiiiiiiiiie e 29010C

Piston gauges Versus UIM .........ccoocioriiiiiiiieiieieseeieete ettt sraeseeseenne e 30025C
PIOt-SEALIC TUDES ....euveneitiiietieiteitete ettt sttt ettt b e s bt bttt nean 19010C
Platinum resistance thermMOMELETS ...........ccvervieiierierierieie ettt et eae e sseeseeeseenneens 33010C-33310C
PIU AN TINZ ZAZES ..eevveeveieieiieii ettt et see st e te et e e e s stesseesseesseensessaesseeseenseensennns 12010C-12020C
PIUG SAZES ..ottt sttt ettt e ettt e e naeeneesntenneennennes 110108
PM/AM n0iSe MEASUTSMENT SYSTEIIIS .....eetietieieeieeriierieerteeneeeeeeneesseesseesseeseensesneesneesseenseenes 77135C-77136S
Pneumatic bridge hYZIrometers ........cccueeouieierieiiee et 36060C
POlYgOns, OPLICAL ......eiiiiieeieee e 14020S



Power and energy measurements, low freqUENCY.........ceovveriieriieiinieniieie e 56110S-56210M

Power meters, OPtiCal fIDET........cviiieiiieiiciecie sttt 42130C-42140M, 421808
Power meters, therMOELECTTIC ...........eieeeeeeeeieieee e ere e e 61110S-61155S
Pressure gages and tranSAUCETS. ..........cervieriieiiieieiiecieere ettt see e seeseeaeseneens 29030C
Pressure gages, LoW aDSOIULE ........ccvieiieieriieiiee ettt ens 30010C-30011C
Pressure gages, low differential...........ccccoouiiiiiiiiiiii e 30020C-30021C
Pressure gages, SPECIAl tESES ....oeuieiiiiiiieiieieee ettt ettt 29040S
PreSSUIE MEASUIEIMIENTS. .. ..eeiiiiiiieiiieeeeeeieeteeeeeeeeeeeaeeeeeeeeeeesaaeeeeeeesesnsaaseeeeesseasnnsseeeeessssnnnnnes 29010C-29040S,
.............................................................................................................................................. 30010C-30062C
PIrOVING TINES 1neteiieieiie ettt ettt et b et e bt et e st e s bt e sbeenbeeaeeneenaee 23010C-23260S
Pulse waveform measurements ...........cocuereerieniieiienieeiiesieet ettt sttt 65100S-65400S
Pyrometer INAICALOTS. ........ieiieieriieiieteeie ettt ettt ete st e sttt e b e essessaestaesseessesssesssesseeseensennes 32100C
Pyrometers, OPLICAL .......cveoieiiiiiiiiertete ettt ettt e et sreeae s e enaeens 35010C-35040C
Pyrometers, radiation..........c.eccveruieiiieienieniee ettt et e st et eesteenaessaesseeseenseenneens 35070S-35072C
0

Q-STANAAIAS ...ttt ettt b e et b e st e et et e et et bt bt e st et e e e e enean 52710C-52711C
QuArtz haloen LAMPS .....cc.eiuieeiiieieee ettt ettt st be st nean 39040C-39045C
R

Radiance standard SOUICES. .......cc.eeiuieiieiiiiesiiee ettt ettt ae e enee e 39010C-39030C
Radiance thermMOMEITY.........cooiiiiiiieieeee et 35010C-35084C
Radiant energy deteCLOTS .......c.eiiiiiiiieiiee ettt ettt 39070C
RAIAtiON AELECLOTS ..uvitiiietieiieiieie ettt ettt a it et e st et seeebe et eneeneenean 46010C-46011C
Radiation PYTOMELETS. ......c.eeeiiiierieetiett ettt sttt ettt be ettt et e st e e e nseaeseeenen 35070S
Radiation therMOMELIY .........coiiieiiieie ettt sttt e ae et e ne e 35010C-35084C
Radioactive sources, alpha eMitting ..........c.ecvveriiecieriierieneeie e eeeeeere e eeeeree e esaeeseeeneenas 43030C-43050C, 430908
Radioactive sources, beta eMItting ...........cceeievuieirieieeiienieteeie e eeesee e eaeeeeseeeseeesseeseens 43060S-43070S
Radioactive sources, Samma EMIttiNg ..........cceereerreerieeieerieniesieeieeae e seesseesseesessnesseesseenes 43010C-43020C
Radioactive sources, NEULroN CMIttING.........ccveruerrierreriereertieeeereseeesseesseeseesesnesaeesseesseenns 44010C-44020C
Radiochrometric dOSIMELETS .........ecvieiiriieriieiieie ettt ettt et et esaeseaesseeseensesnaeeneennas 49020C-49030C
e R 0] 1S3 0 Lo L] T 1) USSR 39080S
RadiomEtric MEASUTEIMENTS .......uvvvviiiiiiiiiiiiieeee ettt e e e e eeeateeeeeeeeesiaaeeeeesseesanaeeeeesseennnseeees 39010C-39080S,
.............................................................................................................................................. 40510C-40599S
RAJIOMEIIIC SOUICES ....uviuvieietieiieiieieie sttt ettt ettt e te sttt ettt et e s e e e tetesbeebeeneeneeneeneas 39060S
RAAIONUCTIAES ...ttt ettt ettt ettt et et e s e aeseenean 43010S-43090S
Reflection coefficients, coaxial and waveguide terminals............coccoeeverinieiieiieneneeee, 61310S-61350S
Resistance measuremMENts, AC .......cccvviiivuriiiiieieeeeee et ee et eeaee e e etaeeeeesaeeeeenneeas 51100S-51163C
ReSiStance therMOIMELETS .......c.ceuieiiriiieitirteeieee ettt ettt st ettt 33010C-33310C
ReSIStIVE VOItAZE AIVIACTS ....ecviiiiieiiiciieiieieeit ettt ettt e e saeesae e seenseens 54210C-54213S
Resistors, high frEqQUENCY .....ccveoviiiiieiieeeie ettt ens 513108
Resistors, high-precision standard, dC..........cceeviriiiiiiiieriee e 51130C-51154C
Resistors, high VOILAZE. .......c.eeiiriieiieieeiecee ettt enseens 51210C
RESIStOrS, MEGONIM ...ttt st ae e ae e 51142C-51154C
Resistors for current MEaSUIMENLS.........cc.eeiueerierierierieere et eieetiestee e eteeneeseeesseeseeeeeeneeene 51160C-51163C
RING GAZES ..ottt ettt ettt ettt ettt e et et e e n e e neenaeenaeeneeens 110408
RAMETETS ...ttt ettt b ettt et s a et e bt b e naee 46010C-46011C
ROdS, SUIVEYING LEVEIING ....eiiiiiiiieiiiti ettt 10040S

Rotary and indexing tables ..........cccoiiiiiirieieee et 14030S
Roughness calibration Standards ...........ccccceviereeriiicieiiereeie et 15010C-15040S
ROUNANESS MEASUTEIMENLS.....c..eueeeieiieiieiertesie sttt ettt ettt ettt eae et est et e e sbe st sbe b ebeeneas 13020S-13030S
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S

Saturated standard CEILS ..........ooiiiiiiiei e 53130C-53131C
ShOCK MEASUIEIMENLS ......eeeeitieiieit ettt sttt ettt e et esaeesae e st et e et e eneeeseesseeneean 240408

SIEVES, SPECIAL TESES .uvviiiiieieiieiieeiie et et ete ettt e sre e et e e steesaaeestbeensaeessbeessseesssaessseessseenssennes 10060S also SRMs (p. 5)
SPECLIAl TTTAQIANCE ....vvieevieiiieiie ettt et e et e s tee e teeebeeeaeesbeeenseesnsaeanseeenes 39040C-39050C,
Spectral irradiance, LamPS ......cccveeevieiiiieeiiecieeee ettt e e e aeenrae e 39040C-39050C
SPECLAl TAQIANCE ...vevveeieiieieeie ettt ettt ettt et e st e st e et e esaeseeesseesseesseenseessesseesseeseensens 39010C-39030C
Spectral radiance, JaAMPS.........cccvevieriieiieieeeee ettt sre e re b e nb e b e esaenraenaees 39010C-39030C
SPECral TETIECLANCE ....eovveiieciieeiieit ettt ettt et e st et et e et e eaeesnaessaensean 38060S

Spectral TESPONSE, 1ASETS ... .ccvereieiieiieiieieeieeteeste ettt ste sttt see et eate e e seeseenseensesnsesneenseas 42164C

Spectral response, PhotodiOde ...........eecuieiirierieiieeee ettt aees 39081S

Spectral tranSmittance fIItErS ..........coeeiieiiiiiie e 38010C-38040C, 38061S
.............................................................................................................................................. Also SRMs (p. 5)
Spectroradiometric AELECTOTS ......cc.ieruieiieieeieet ettt ettt et et ettt eeeneesaeeeeas 39071C-39090S
SPECtroradiomMELIIC SOUICTES ...eecuveererieriieriieeiieerteesreesteeesteeesteeeteeeseesseeesseesseeasesssseessseennns 39010C-39060S
SPECUIAT ZLOSS ...ttt ettt ettt ettt b e see bt es et e e et e be e ebeeneeneeeens 38090S
Spherical diameter standards, Dalls ............ccoeiiiieiiiiiiiiiccecce e 110308

StAZE MICTOMELET ... .cuveeviiieieiiieitiete et et e etteeteesteesbeesseesaesseesseesseesseassesssesssesseenseesseessenssesseenses 10020C
Standard VOItAZE CEIIS.......cuiiiiiieiieiieieeieceee ettt ettt e b sbeeebeseaesaeas 53130C-53150C
Step agES, IENGN....c.oiiiiiieieeec et enrees 11060S

Step height measurements, SUITACE..........cvevierierieiecie ettt 15030C

Step tablet density, pPhotOZraphiC.........c.cecuieierierieieeie ettt See SRMs (p. 5)
SUCKET TOAS ..ttt sttt ettt st sbesbe b eens 12010C

N L 2Tl 10 (o) RSSO 38091S

Surface roughness standards.............oooveiirierienieeee e 150408
Surveying and 0il Zaging tAPES.......ccueeiiriirieiieieeeeie ettt 10030C
SUIrVeying [eVElING TOAS ....coviiuiiiieieeieiee ettt sttt e e e 10040S

T

TAPES ..ttt et s h bttt e h bt e ht e e s bt e e ht e e bt e e bt e e bbe e bt e ebaeenbee s 10030C

Thermal voltage and current converters (100 Hz-1 GHZ) .....cocoeoiiiiiiiiir 53405S5-53445S
Thermal voltage converters (t0 1 MHZ) .....cccooiiiiiiiiiie e 53350C-53352C
ThermiStOr MOUNES .......cc.eiiiiiieie ettt ettt ettt ettt e e st e st et e et e eneeeseesmeesseenseenseenes 61110S-61155S
Thermocouples and thermocouple Materials ............c.eovveveerieriieriieieeieceee e 32010C-32150S
Thermometers, BECKIMANN...........cooouiiiieiiei ettt ee e et e e et eeseeaa e e s enaeesenaees 31180S
Thermometer, CAlOTIMEIIC LYPE -...verververeiriietieieieie ettt ettt ettt see sttt see et e e ee e seeees 31170S
Thermometers, CIYOZENIC LYPE ...vverveerreereeieiierieereeteseesseesseesseessessaessaesseessesssesssesseessesssenses 33140C-33141C
Thermometers, ermanium IESIStANCE ......c.eeveererrerreerreererrereesreesseesseeseesseesseesseesesssesseesses 33142C
Thermometers, 1aDOTAtOTY ........cc.veiiieiiiiicieiiee ettt aessae e e saeeseenseens 31010C-31260S
Thermometers, platinum FESISTANCE .........ecveerveerierieriereerte et eeeeeteseeeeeereeeeseaesseesseeseenseenns 33010C-33310C
Thermometer, Thodium-1rON FESISTANCE ........c.eeeeeeeeeeeiree e e e eeee e e e eeare e e e 33140C-33141C
Thermometric fiXed-POint dEVICES.......ccuveriieiieeieeieiieie ettt eas 33360S also SRMs (p. 5)
Thermometry, TAdianCe.........cccveruieiiieiieieiete ettt ettt ettt e eee st e saeesaeeneeenee 35010C-35070S
Thread MEASUIING WITES ......cevuieriieiieiieieetiest ettt eee et et e et e e e e eseesseesse e seeaeeneesneesneenseenes 11020C
Threaded plug and riNg GAES.......ecveeieeeietieie ettt 12020S

Time and frequency mMeasuremMent SEIVICES .....c..eeuerueereereeriieieettenteeteeieeereseeesbeesaeeeeseeenaee 76100S-76120C
TOPOGLAPRY ...ttt sttt s ettt e bbbt st e st et eneenaennan 150408
TranSAUCET SENSTEIVILY ...e..vertietieiieitietiet ettt sttt ettt et e st e b e ae e seeenae 24010C-24030C, 24050C
TranducCers, JOW PIrESSUIC......ccuiiiiiierietieiieteeie et et esteeteseeseeesteebeesseesseesaessaensaesseessesssennns 30010C-30021C
Transformers, voltage and CUITENL ...........cccuevvierieicieiieieerie ettt eae e sreesae e esne e 54510C-54600S
Transmittance filters, SPECIral..........cccuieiirieiieiiee et 38010C-38040C
Transmitting diffUSETS ........coevieriieiieiecieee ettt sne s s ees 37080S
TUNGSLEN JAMIPS. ....eeniieiieie ettt ettt ettt e st et e et eenseensessaesseesseenseensenns 39010C-39046C
TUNGSLEN SLIP JAMPS....eeeiieeieiiee ettt ettt sreesaeene e ene 35050C-35061C



TWO-AIMENSIONAL ZAGES.....ueeovieiieiiieiieetierieeieeieeteste e e steeteeteeeseesseesseessesssessaesseesseessesssesnns 12030S

U

UIEAVIOLEt AETECTOTS .....eeeieeieiieieeie ettt ettt ettt e et ettt e st e st este e teetesneesneesneeneeenneens 40510C-40599S
Unsaturated standard IS .........oouiiiiiiiiiieieee e 53150C

V

VACUUIN ZAZES ..vveeitieiiieiiteeeiee ettt ettt ettt ettt e sbt e ettt e bt e e bt eebee e bt e ssbeeenbeesabeesnbeesabeesaseens 30029C-30038C, 30050S
VaCUUM MEASUTCIIICIIES .. ...e.veetietieteeieeeieesteerteenteeteeneesseenteenteenseeseesseesseesseenseensesneesseesseenseans 30010C-30050S
Var, VATNOUL INELETS ..eeiiiiiieieiiee ettt e e ettt e e e e e et e e e e e e s e ssantaaeeeeeesssnnaaaeeeeeenins 56200C-56202C
Very-high-frequency omnidirectional measurements .............ccceceecueeierieneeneeneesee s 55210C-55230S
Vibration and ShOCK MEASUIEMENTS .........cc.eiiriiieieieiere sttt s 24010C-24060S
VOIEAZE, AC .. ettt ettt b ettt sttt et e et e st e et e e bt e bt e be et et eeeenae 532018
VOIEAZE, AC.. ittt et ettt a e b ettt et s ete bt bt e et eeeenaes 53110S-53190S
VOItAZE, TEAC .cuiiiiiiiieiecieeee ettt ettt et et e b e esaeesaesaaesaeeneenaens 53405S-534458S
Voltage and current tranSfOIMErS ..........c.ecveiierieiieiieieere ettt be e eaessae e sseesse e 54510C-54600S
Voltage dividers, CAPACILIVE .....ecvieeeriieriieiiiieieeseesie et eeeettesteesteesbeessesssesssesseesseessesssessnenns 543108

Voltage dividers, INAUCLIVE........c.veriieiieiieieciese ettt ettt eseesesnaesneesseenseenes 54110S-54131C
Voltage diVIAErs, TESISLIVE ....ecvieuieriieiieieeiesteseeste ettt et estte e esteeeaeseaesseesseenseensesneesseenseenes 54210C-54213S
Voltage reference standards, SOl State...........cccvevieeiiiiierieriee e 53160C-53161C
Voltmeters, high aCCUIACY, 8C.......uiiiiiiiiiiiieeriee ettt 532008

VolumE StANAAIAS .....ceouiiiieiieieee ettt ettt ettt et et et e st eene e et ens 17010C-17040S
VOR MEASUIEINIENLS .......eeeeiietieieeieeiieeete st et e et ete et e stee et e teeneeeseesseesseenseensesneesneesseenseanseans 551108

/4

WALET FLOW INETETS ...t e et e e et e e et e e e eaeeeeeareeeeenneeeeennees 18020C, 18060S
Watt, WatthOUT MELETS ......eeeiiiiiieeeiiee e et er e et e e e e eaneeeennees 56110S-56210M
Wattmeters, high POWET........ccoeiiiiiiee et 611608, 611908
Wattmeters, high POWET........ccooiuiiiiiiie et 611608, 611908
Waveform measurements, PULSE........cueeuirierierieie ettt 65100S-65400S
Waveguide atteNUALOTS .........eeiiriieiieiieieete ettt ettt b ettt saeesee e 61230S
Waveguide terminations and reflection coefficients............ccecuererinineninieneecee e, 61330S-61350S
Waveguide thermistor dEtECTOTS ........uiiiirieriiiieieeieee et 61144S-61155S
Wavelength standards...........coveeviiiiiiiiieriieiiee et sre e erae e 38050C-38051C
WV EAZES ...ttt ettt ettt e e e et et e e beesbessteeae e e st e b e esbeesbeeta e raenbeenbeenaeenaenaes 140408

Weights (Mass StandardS) .........ccveeuieiieiiiienieie ettt e b sree e ae s e 22010C-22170S
Wires for thread and gear MeasuremMEents..........c.ecverueereerieieieeienieie et 11020C
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X

X-ray and photographic step tables

...................................................................................... See SRMs (p. 5)
XATAY AOSTMELELS ...euveeueieeieeiieetiett et ettt et ettt et e et e et e e e e e eseeeseesseenseeseensesneesseenseenseans 46010C-46050S
XTAY PENCLTAIMELETS .....veeueeeueetietiesteeteeteeueesteesteeteeneeeseesseenteenseensesneesseesseenseensesneeeneesseenseans 46040S
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